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GENERATOR COOLING 


Large semi-portable diesel gen- 


, >» 95 August 1, 1946 Number 3 erator, built by Warren City Mfg. 
eee . ; Co., Warren, O.; cooled by Young 
Engine Jacket Water Cooler. 
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MODEL LR So-swincy LATHE 
EQUIPPED FOR TURNING 
LONG, SLENDER SHAFTS 


Problem: To provide a fully automatic Lathe capable 
of turning long, slender tubes with sintered carbide 
tools. 
. 

Solution: In order to reduce the number of tools in 
contact with the work to a minimum and thus avoid 
distortion of the tube, this job required a machine with 
a specially long carriage feed. — eu 





A Model LR Lo-swing was selected for this job and Another feature of this machine is the three slide 
equipped with a special longitudinal feed attachment carriage having independently cam-controlled slides 
permitting a maximum carriage travel of 9” which was operated through the Seneca Falls SIMPLIFIED 
in excess of that required for this job. The tube is CHANGE-OVER MECHANISM. Each slide may be set 
held between centers and driven with a Seneca Falls for different lengths of cuts by a simple adjustment 
Automatic Driver which assures a positive balanced of gear segments which are fitted with graduated 
drive and also prevents distortion. The work is sup- scales corresponding to desired length of cut in inches, 
ported with two-roller steady rests, the rolls of which nc 
are in contact with two ground spottings. One-half The Model LR Lo-swing Lathe is completely automatic; 
of the shaft is turned as shown in illustration, after the operator simply loads and unloads the work and 


which the shaft is reversed and the opposite end turned, pulls the starting handle. 
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Labor’s Stake in Freedom 


By J. Howard Pew 


President, Sun Oil Co. 


HOSE of us who through many long years have championed freedom of ex- 

pression for all groups hold that fair and truthful comment regarding the 

activities of those participating in public affairs is right and proper. But 
the spreading of falsehood and distortion is another matter. 

Too much discussion of the serious problems facing our nation these days is 
devoted to scurrilous attacks designed to impeach the motives of those who dis- 
agree with the speaker. It is the fashion for certain self-styled “liberals” to seek 
followings among the unthinking by attacks on men in business and industry con- 
sisting largely of innuendoes, distortions, half-truths and just plain lies. This is 
conspicuously true of those many and frequent attacks on industry and business 
leaders which have been made, particularly since the beginning of the New Deal, 
bv labor agitators generally, by pink-tinted bureaucrats, and even by certain past 
and present governmental officials of extraordinarily high rank. 

Those who honor truth can easily establish within the region of intelligent 
comprehension that tiie basic philosophy of the real leaders of business and indus- 
try is wholesome, simple and fundamentally American. The first article in their 
creed is an expression of the firm belief that what is good for the country as a 
whole is best for themselves individually. Thoughts to the contrary are as old 
fashioned as Noah’s Ark and as unsound and as insidiously destructive as the 
spotted apple that lies at the bottom of the barrel. 

It is the belief of real business leaders that business and industry render their 
greatest service to the Nation when they constantly produce better commodities 
and services at lower prices through an efficiency that reconciles a low cost policy 
with the payment of high wages. They believe that continued prosperity demands 
the maintenance of broad-based buying power such as can be assured only by a 
general program of liberal wages and salaries. 

They have fought governmental control in peacetime because they know it leads 
to totalitarianism. They have opposed, by word and deed, such proposals involv- 
ing restraint of trade as N.R.A. They have opposed international cartels. They 
have fought against price control because they regard it as an economic evil from 
the viewpoint of the general welfare. They know that rising prices are not the 
cause but one of the many disastrous results that follow in the wake of inflation. 

The inflationary condition we have today is primarily a result of 15 years of 
governnient spending in excess of income and the issuance of bonds and printing 
press greenbacks to pay the debt. On top of this we have war-accumulated short- 
ages in certain consumer goods, aggravated by OPA controls. Prices will con- 
tinue to rise so long as we continue to do these things, OPA or no OPA! 

Throughout all history price control schemes, wherever they have been tried, 
have brought disaster in their wake. Price controls in peacetime cannot be made 
to work without increasingly severe, additional restrictions, thus eventually 

(Turn to page 56, please) 
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Conventional methods of broaching the parts illustrated would 
probably follow a simple formula: Straddle broach two large 
bosses in one fixture and then the two ends in another. However, 
this method would require two setups on a single ram machine 
or two fixtures and a complete cutting cycle on a duplex 
machine. Too much equipment and too slow for Cincinnati 
Application Engineers! These specialists in low cost broaching 
devised broach holder assemblies and fixtures to broach both 
bosses and two ends in one stroke of the ram, using only one 


fixture for each of two parts. @ Equipment consists of a CINCINNATI 


jem | 





Drawing of the part and arrange- 
ment of broach inserts and clamp. 
Part Name—Steering knuckle pin 
support 

Material —Steel forging 
Operation—Broach 
two bosses 
Production—274 per hour (137 each 
of right- and left-hand parts) 
Machine— CINCINNATI No. 10-54 Du- 
plex Vertical Hydro-Broach 


two ends and 


No. 10-54 Duplex Vertical Hydro-Broach 


above), with fixtures and broach holder assemblies, completely 


(large illustration 
tooled for production. The parts are right- and left-hand steering 
knuckle pin supports. One set of parts is broached each cycle 
of the machine. QThis is another example of the work of 
Cincinnati Application Engineers in selecting the machine and 
equipping it for low cost production. Perhaps many parts in 
your shop could be machined more economically; to higher 
standards of accuracy and finish; more safely and with less 


effort. Our engineers will be glad to talk broaching with you. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 
MILLING MACHINES 


9, OHIO, U.S. A. 
BROACHING MACHINES e 


CUTTER SHARPENING MACHINES 
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UTOMOBILE production has 
I stown considerable improve- 
ment in the past few weeks 
‘with the easing off of strikes in 
supplier plants, but even so the 
added output has not been at- 
tained without a great deal of ex- 
ceptional effort and expense on the 
part of the manufacturers. The operating losses suf- 
fered by practically every company during the first 
and second quarters of this year are not due entirely 
to higher factory wages and the low volume, which 


kept overhead proportionately high. One factor that 


a 


i. 


» 


% 


| ’ was generally overlooked until the Automobile Manu- 


facturers Association recently brought it to public at- 
tention is the costly improvisation employed by all 
companies to keep materials flowing into assembly 
lines. 

The 


industry has 


» shown remarkable in- 


 genuity and resource- 
"fulness in 
7 with 
e ages of certain parts and materials. 


dealing 
critical] short- 
In some cases 


» substitute materials costing considerably more than 


™ the item replaced have been used. 


heavy outlays for tooling and equipment. 


In others, new 
sources of supply have been established, involving 
Also, when 
vendor sources failed, the car makers have been 
forced to too] their own shops to produce components 
not available from the usual outside source. 

One of the factors in increased costs not generally 
known is the tremendous expansion of personnel in 
purchasing and procurement. Most companies now 
have double or triple the number of employes engaged 
in procurement than before the war. A Chrysler 
spokesman says that his company has converted many 
salesmen and employes from other departments into 
expediters and “bird dogs” to work with suppliers 
and beat the bushes for new sources of supply. Not 
only are payrolls larger in purchasing departments. 
is heavy for travel and long distance 
vendors. As one spokesman put it, 
rganization from the president of the 

is working on purchasing and ex- 


but expense als 
telephoning th: 
“The entire 
Company on 
pediting.”’ 
Ford Moto1 . has resorted to a great many ex- 
pensive practices to keep production rolling. During 
‘t used bottled gas at one time when 
supply was curtailed and substituted 


the coal strike. 
the natural gas 


lugust 1, 194¢ 


By Leonard Westrate 


Why Car Costs 


are Higher 


fuel oil for coal in its powerhouse at much greater 
cost. When certain elements used in paint were un- 
available, other ingredients costing considerably more 
were procured. A substitute for tung oil was found 
to be particularly expensive. When alcohol used in 
hydraulic brake fluid became scarce, another type of 
fluid was found which is fully as satisfactory, but 
much more costly. With cotton fabric for upholstery 
short, Ford turned to artificial leather for door panel 
and upholstery trim. During the copper strike, the 
company obtained a supply from 
Chile. Shipping charges, of course, 
added greatly to the cost. The 
strike in this country was barely 
settled when the Chilean mines 
went on strike. 

Buying from new suppliers was not always possible, 
however, and Ford solved one problem by making 
steel rods, which it had never produced before, and 
turning them over to an outside firm for drawing. 
The wire then was shipped to a fabricator to be made 
into seat and back springs. Nash drew some alloy wire 
in its own plants at considerable expense to help out 
a supplier of seat springs. This company also tooled 
up for production of its own engine fans when the 
supply was cut off, and spent three months making 
dies needed to form bumpers at a new source of supply. 

Lack of an adequate supply of bumpers has been 
an expensive problem for most car companies. They 
have been forced to spend many thousands of dollars 
to tool up for production of special brackets for at- 
taching wooden planks to the chassis. One company 
has estimated that it costs about $20 a car for tool- 
ing, materials, and eventual replacements service in 
the field te equip a car with substitute bumpers. 
When lumber for bumpers became scarce, Hudson 
bought a quantity of war surplus armor plate and 
processed it into bumpers. Since such material is 
heavily alloyed and in large sections, it was difficult 
and expensive to handle. 

The problem of substitution applies equally to small! 

(Turn to page 60, please) 





















































AGE incentives are being wheeled into the auto- 
motive and aviation industries with more 


speed than ever these days. This is true be- 
cause management finds itself confronted with the 
crushing load of higher wage rates and the predica- 
ment of a sharply-ascending costs curve. The only 
out is to boost individual worker efficiency and pro- 
ductivity through a trusted tool sharpened by practi- 
cal experience. The hard-to-deny fact that many com- 
panies have already registered sizeable gains in pro- 
ductivity since V-J Day through the well-planned use 
of incentives highlights even more graphically just 
what wage incentives can accomplish. 

Moreover, now that tight competitive pricing has 
come to the automotive and aviation industries, many 
parts manufacturers realize that “survival of the fit- 
test” hinges upon the sound establishment of new 
cost-snipping incentives or, at least, upon the over- 
hauling and tightening up of old plans which developed 
rattles and squeaks during the lush wartime days. 

There is no alternative to such 
cost-cutting. The parts manufac- 
turer who fails to meet his com- 


petitors’ quotations this year, William R Don ne ll performance. 


when a sellers’ market prevails, 


may wake up to find that he VaOs Pee hy enene os production 15 per cent above 
Management Engineering 


priced himself out of a market 
when _ vehicle-makers allocate 
orders next year. There’s still 
another rub. The vehicle-makers may decide to pull 
some parts contracts formerly sub-contracted into 
their own shops—unless the parts-maker can demon- 
strate his ability today to cut costs efficiently. This 
same situation prevails in the aviation industry, where 
a strong trend toward integration in manufacturing 
has been gathering force since the end of the war 
and has to date broken some tight bottlenecks be- 
tween plane-makers and vendors. 

There’s another complicating factor, too. The 
squeeze placed on parts-makers is paralleled by similar 
pressures which have made the customers in the 
vehicle-manufacturing industry more cost-conscious 
than ever before. In short, under the double stimulus 
of tight OPA auto price ceilings and a traditionally 
strong spirit of competition in the automotive indus- 
try, executives have fallen back on their ingenuity to 
lead them toward the best cost-cutting methods avail- 
able. That’s why wage incentives have been placed 
in the number one slot of “things to do” lists and ear- 
marked “fast action.” 

It has long been recognized as a fact whenever labor 
relations experts meet that the average employes will 
produce at a rate from 30 per cent to 50 per cent 
below normal capacity unless stimulated to greater 
efforts. If the initiative, intelligence, energy and 
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Wage Incentives— 


By 


Labor Relations Institute 


ambition of the average worker are to be geared up 
to the huge task of offsetting inflationary wage 
rises, skillfully-executed incentive programs must be 
brought into use. And nothing has been more effective 
in charging employes with zest and ambition than a 
company offer of extra dollar bills for a little more 
effort. 

The wide-range possibilities of well-calculated in- 
centive plans are shown by a survey of 541 plants 
using such systems. Summary results showed that 
properly-selected and soundly-administered incentives 
boosted production on an average of 38.99 per cent, 
reduced unit labor costs on an average of 11.58 per 
cent and fattened workers’ take-home pay by an 
average of 17.56 per cent! Here are some results 
achieved in typical automotive and aviation opera- 
tions: 

An aircraft parts plant stepped up production 15 
per cent above standard set by the plan, and 73 per 
cent above past performance. 

A die-casting plant increased 
production 30 per cent above 
standards, 53 per cent above past 


A piston-ring plant boosted 


standard, 27 per cent above past 
performance. 

An aircraft instrument plant 
increased production eight per cent above standard, 
14 per cent above past performance. 

A foundry lifted production 17 per cent above 
standard, same above past performance. 

A truck-body plant overshot standard production 
and past performance by 70 per cent. 

An aluminum-casting plant zipped production 13 
per cent above both standard and past performance. 

A metal-products plant registered a 65 per cent 
increase over set standard, 103 per cent rise over past 
performance. 

There’s no question about the effectiveness of wage 
incentives as judged by these results — and these 
reflect only a small section of the larger picture. 

Digging more deeply, the problem in the automotive 
industry is not merely one of establishing new incen- 
tives where none existed prior. The problem is how 
to revamp some of the jerry-built wage incentive plans 
adopted in wartime and make them effective in peace. 
When all-out war was the day’s agenda, costs were 
relegated to a back-seat in favor of gigantic produc- 
tion for war at any price. Thus too many companies 
hastily established incentives that were unsoundly en- 
gineered. With business methods nearer to normal 
today, some of these plans have been scrapped and 
the rest are in crying need of complete overhauling. 
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the Way Out 


This is not to censure the 
wage incentive plan, nor make 
a too-hard judgment of engi- 
neering specialists who make 
its installment from plant to 
plant their business. The best 
incentive plan in the world 
will occasionally get out of 
line and need some attention. 
Since 1941, for example, 
some automotive parts com- 
panies have found that per- 
fectly sound incentive plans 
have been diluted and have 
lost their former efficiency 
through the accumulation of 
a series of wage rises not in- 
stalled on an incentive basis. 
The total of these wage rises 
not installed on an incentive 
basis. The total of these wage 
rises since 1941 may average 
about 34 cents per hour—if 
not more—and in several in- 
stances the incentive rates 
must be computed separately. 

What is needed is a re-eval- 
uation of standards and rates 
so that the wage rises grant- 
ed since 1941 become an in- 
tegral part of the base incen- 
tive rate. 

In still other cases, indi- 
vidual incentive rates have 
become unbalanced through 
changes in product or in me- 
thods of production. Such in- 
stances illustrate why an in- 
centive plan, once installed, 
needs constant. supervision. 

When management finds 
that incentive plans need 
tightening up, or when _ it 
wants to establish a new plan 
where none existed prior, a 
series of preparatory moves 
is highly essential before the 
engineering is brought in. 
More than one company has 
Seen an otherwise sound in- 
centive plan crash on _ the 
rocks of worker and union 
resistance because not enough 
attention was given to laying 
(Turn to page 68, please) 
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Do’s and Don'ts for 
Wage Incentives 


1. DO put in a plan to fit your individual needs. There are 
no “home-made” plans available that can be put in with- 
out bringing in the expert engineer. 


2. DO make your plan simple enough for employes to fig- 
ure out their own earnings. 


3. DON’T “spring” a plan on workers before a careful 
“selling” program in advance. In securing advance 
worker acceptance, DON’T be sly or furtive under any 
condition. Lay your cards on the table and call a spade 
a spade. 



























4. DON’T forget to fit your foreman into the picture. 
Watch out for runaway take-home pay where workers 
make more or as much as their foreman, Make special 
adjustments for this. 


5. DON’T attempt to keep workers informed without using 
the foreman as your “follow-through” spark plug. Let 
him supplement all printed matter by talking turkey with 
workers in his department. 


6. DO leave your incentive plan open to grievance adjust- 
ments. Pave the way for all individual complaints over 
incentive rates and standards to be handled through reg- 
ular grievance machinery. 


7. DO count the union “in” on your plan before bringing 
in the engineers. In doing this encourage suggestions 
from union officials but don’t give them too much rope 
with which to throttle an otherwise sound incentive. 


8. DON’T make the plan too rigid. Allow for flexibility 
and avoid any “‘mutual agreement” clause with the union 
which would tie your company’s hands on any additional 
changes without union permission. 


9. DO hitch the wage incentive to job evaluation. Without 
job evaluation first, no — incentive will function. To 
disregard this is to invite disaster. 


10. DON’T expect overnight miracles to result after wage 
incentive is established. Incentives are geared for long- 
range results and require up to three months to start 
clicking. 


11. DO make provision in your plan for worker compensa- 
tion during waiting periods for tools or materials and 
during stand-by time for machinery or equipment repair. 


12. DON’T abolish merit increases merely because you have 
established an incentive plan. Incentives and merit in- 
creases together are two good management tools. 
Neither can substitute for sound management. 


13. DO keep your plan under constant supervision. Watch 
particularly employe earnings. 


14. DON’T put in your own arbitrary adjustment without 
calling in the expert. This will throw the whole system 
out of gear—with serious results. 










age. They may be found in museums and in the 

collections of antique-car fanciers, but one never 
meets them on the public highways. Yet for a period 
of three years, from 1900 to 1902, when the automo- 
bile industry was in its infancy, steam cars were its 
principal product. In 1899, when a light, cheap steam 
runabout of attractive appearance was placed on 
the market, it became popular almost over night. The 
silence and flexi- 
bility of the ve- 
hicle—qualities in- 


Tee steam automobiles are relics of a bygone 





The Stanley brothers in the original Stanley Steamer 


herent in the steam propuision system—were apparent 
even to the onlooker, and they helped to sell it to the 
“motor-minded” public in spite of its many serious 
defects, until a light gasoline car was produced which 
shared some of the advantages of the steamer and was 
free from most of its defects. A few manufacturers 
who succeeded in eliminating the more serious defects 
of the early models continued to produce steam cars 
for a good many years, but production finally ceased 
completely in 1923. 

The history of the steam-propelled road vehicle 
really divides into two distinct periods. The first of 
these, which began with the construction of a steam 
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Rise and Decline of the 


By P. M. Heldt 






military tractor by Cugnot in France in 1769, extended 
almost over a century, but did not produce a single 
really practical vehicle. It may be argued that there 
is a great difference between a tractor designed to haul 
field pieces in military campaigns and a private pas- 
senger car, and this is quite true, but there can be 
little doubt that if the early experiments with mili- 
tary tractors and steam-propelled public conveyances 
had been crowned with success, production of pas- 

senger cars for private use would have followed 

in short order. Developments during the period 

referred to are connected chiefly with the names 
of Murdock, Trevithick, Gordon, 
Gurney, and Hancock in En- 
gland, and Nathan Read and 
Oliver Evans in this country. 
There was a regular steam- 
carriage boom in England dur- 
ing the 1830s, and one writer 
lists no fewer than seven dif- 
ferent ‘‘steam-carriage’’ and 
“steam-coach” companies, regis- 
tered there during that period. 
From the names of these compa- 
nies it appears that most of 
them planned to engage in in- 
terurban passenger transporta- 
tion. 

It was about this time that 
steam power was introduced on 
railways, and it seems that 
thereafter men familiar with 
this motive power were en- 
grossed in problems connected 
with railway rolling stock, and 
neglected road transportation. 
It is sometimes asserted that 
the railways killed this early 
motor-road-transport movement, 
but in the writer’s opinion this 
is not a correct view of the situ- 
ation. Railroad transportation 
was much more highly developed at the beginning of 
the current century, yet it did not prevent the growth 
of the automobile industry. The real reason for the 
failure of the early attempts was the lack of a suit- 
able resilient tire that would both cushion road shocks 
and provide adequate road adhesion for the traction 
wheels. 

A new chapter in motor road transportation opened 
in 1895 with the advent of the gasoline automobile, 
and the movement was given a strong impetus by the 
contests organized here during that and the following 
Electric (storage-battery) vehicles were in- 
Hence there 


years. 
troduced at practically the same time. 
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American Steam Car Industry 








Part One 


Steam as a motive power for road vehicles was the first 
to be employed with anything approaching widespread 
success and there is at least some speculation today re- 
garding the desirability of reconsidering its possibilities 
for certain special applications. In America, steam cars 
were the first mass production units turned out by the 
industry and they gave a marked impetus to its growth. 
P. M. Heldt, a pioneer automotive engineer who, until 
his recent retirement, was Engineering Editor of Auto- 
motive and Aviation Industries, has written a most inter- 
esting series ef articles, of which this is the first, on the 


rise and decline of the steam car in America.—Ed. 





cars, Owing to the dirt, the attention re- 
quired, and the difficulty of controlling the 
fire so as to conform to the varying de- 
mands for steam. Liquid fuel must be 
used, and the development of a practical 
liquid-fuel burner that could be easily 
started and readily controlled was one of 
the first problems calling for solution. 
Then there was the problem of draft. 
Draft in furnaces usually is induced by 
high chimneys. Only a chimney of very 
moderate height could be used on a car, 
and even that was objectionable on ac- 
count of its effect on the appearance. 
Safety was another consideration. In 














were at least three motive powers available, and the 
question of their relative merits was widely discussed. 
Men familiar with steam power—of whom there were 
a great many in the country—usually pinned their 
faith to steam. They argued that it had been, and 
was then, the great motive agent of the world’s trans- 
portation on land and sea, and they felt confident that 
it would fill a most important role also in road trans- 
portation. 

Let us briefly consider the problems that had to be 
solved to adapt steam power to road locomotion in a 
practical way. Various types of boiler, including fire- 
tube and water-tube, were in common use, and flash 
boilers had been discussed and tried out to some ex- 
tent. The nearest approach to the conditions met 
with on an automobile probably were those found on 
light steam launches. These generally were equipped 
with vertical fire-tube boilers, coal-fired. Solid fuel, 
however, was not suitable for use on passenger 


order that the engine might be able to 

produce adequate power without being ex 

cessively heavy, high steam pressure must 
be used, and the idea of sitting on top of a boiler 
carrying, say, 200 lb steam pressure, subjected to the 
additional strains due to road shocks, with the ever 
present danger of collision and upset, did not appeal 
to the timid, hence it was necessary that convincing 
proof of the safety of the boiler be furnished to pros- 
pective buyers. 

Control of water and fuel feed had to be more or 
less automatic, in view of the exceedingly variable 
demand for power in driving up hill and down dale. 
All high-pressure steam plants so far had required 
licensed engineers to operate them, and when the sub- 
ject of steam vehicles was broached, the first question 
usually asked was—“Does it require an engineer to 
run it?” This could not be admitted, as it would have 
constituted a fatal handicap for steam in competition 
with the other motive powers. 

Other problems related to the location on the car of 
the various parts of the powerplant, the transmission 











Hancock Steam Coach “Au- 
topsy” (1833). This and other 
steam propelled vehicles were 
operated on the roads of Great 
Britain in regular service for 
a period of years. Nearly 4,000 
Passengers, for example, were 
carried by this coach and a sis- 
ter vehicle between London and 
Moorgate and Paddington dur- 
ing the summer of 1834. The 
London and Birmingham Steam 
Coach Co. was organized at 
about that time. 
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Mobile steam car at early Chicago show 


of power from the engine to the driving wheels, and 
the disposal of the exhaust products—both smoke and 
steam—in such a manner that they would not annoy 
the occupants, nor be too conspicuous to people in the 
street. 

The earlier experimental work on steamers had been 
done for the most part on large vehicles of the omni- 
bus type, and requirements with respect to the power- 
plants were not so exacting. In the new era in road 
transport ushered in by the bicycle, attention became 
centered on the small vehicle for family use. Several 
pioneers in the steam vehicle field whose work im- 
mediately preceded the manufacturing period realized 
the requirements with respect to motive power in 
small vehicles, and the results achieved by them had 
a certain influence on later developments. It is note- 
worthy that most of the development work in connec- 
tion with light steamers was carried out in New 
England, and particularly in and around Boston. 

Conspicuous among these pioneers was Sylvester H. 
Roper of Roxbury, Mass., who had a four-wheeled 1na- 
chine on the road in 1863, and a two-wheeled one (a 
steam bicycle) in 1870. All of his later work was 
done with this type of machine. With one of these 
steam-powered two-wheelers, equipped with a boiler 
of 10 in. diameter and 20 in. height. and with a two- 
cylinder 2 by 4-in. engine, Roper made a mile in 2 
minutes 14 seconds. Powdered charcoal was used as 
fuel. Roper continued his exveriments until his death 
in 1899, which resulted from injuries received in an 
accident sustained when demonstrating his latest ma- 
chine on the Charles River track at Boston. 

Another early worker was James H. Bullard of 
Springfield. Mass. After some exveriments with a 
coal-fired boiler, Bullard developed a _ multinle-jet 
liquid-fuel burner in which the fuel was atomized by 
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air under pressure. His most 
outstanding work was done in 
connection with automatic de- 
vices, and a machine he brought 
out in 1886 is believed to have 
been the first in which all of the 
essential functions were auto- 
matically controlled. The air 
pressure for fuel feed and atom- 
ization, the fire itself, the water 
supply to the boiler, and the 
boiler pressure were all designed 
to be automatically maintained 
between fixed limits, leaving the 
driver free to give his undivided 
attention to the road and to 
other traffic that might be en- 
countered. This machine was 
operated in the streets of 
Springfield in 1886. From 1900 
on a steam car of Mr. Bullard’s 
design, known as the Victor, was 
manufactured by the Victor 
Automobile Company, which was 
organized by A. H. Overman, a 
former bicycle manufacturer. 

Credit for much of the pioneer 
work in the light steam-car field 
is generally accorded to George E. Whitney of East 
Boston, Mass. Whitney built his first machine in 1896 
and drove it over the roads to New London, Conn., 
whence he shipped it to New York by boat. He built 
a second machine in 1897. This was exhibited at the 
bicycle show held in Mechanics Hall, Boston, that win- 
ter, where it was driven around the building and 
served to give many people their first automobile ride. 
The early Whitney vehicles were equipped with a fire 
tube boiler weighing 83 lb and with a 4-6 hp engine 
of the enclosed type, secured to the forward side of 
the boiler. 

Whitney was a prolific inventor, and in July, 1900, 
had five patents on steam-wagon construction issued to 
him, with no less than 159 claims. All of these patents 
were assigned to the Whitney Motor Wagon Company 
of Boston. The improvements covered by these patents 
related chiefly to the drive, running gear and control. 
It is noteworthy that Whitney used the tubular trussed 
running gear (which later on became very popular 
for steam vehicles), a cross spring in front, radius 
rods from the swiveled front axle to the frame, 4 
boiler-engine assembly under the single seat, and chain 
drive from the engine to the rear axle, with a band 
brake on the exposed differential gear at the center of 
the axle. 

The general opinion at the time seemed to be that as 
far as the powerplant was concerned, there was little 
chance of securing any really broad patents, because 
steam power was already more than a century old. 
and the various devices used in its application had 
been developed along different lines to a high degree. 
So far as is known, the Whitney Motor Wagon Com- 
pany never did any manufacturing. and it finally 
passed under the control of the Locomobile Comvany 
(Turn to page 44, please) 
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The Bonanza shown upon landing, 
with full flaps down and the right rear 
window opened 











The Beechcraft 


The V-tail is a prominent feature of the Bonanza 


HE Beechcraft Bonanza is a four- 

place, all-metal, low wing mono- 

plane with fully retractable tri- 
cycle landing gear, solid cabin top, 
V-tail, and fully equipped for day, 
night and instrument flying. This air- 
plane has been designed to carry a pas- 
senger load of 680 lb plus a baggage 
load of 100 lb with fuel tanks loaded 
for a range of 750 miles at a cruising 
speed of 165 mph or a range of 700 
miles at a cruising speed of 175 mph. 
The weight of flight instruments, 
heater, radio equipment, or night fly- 
ing equipment need not be deducted 
from the carrying capacity because all 
of that equipment is standard equip- 
ment and is included in the empty 
weight. 

The direct operating cost of this air- 
plane, when used approximately 100 hr 
per month, is said to be less than 1.5 
cents per passenger mile counting 
three passengers only and not includ- 
ing the pilot. The following specifica- 
tions of the Bonanza have been an- 
nounced by the Beechcraft company: 


Performance 


Top speed at sea level,* 184 mph. 

Recommended cruising speed* (at 115 hp), 
175 mph at 10,000 ft. 

Rate of climb at sea level,* 950 fpm. 

Service ceiling,* 18,000 it. 

Take-off run, sea level, 10 mph wind, 425 ft. 

Landing run, sea level, 10 mph wind, 315 ft. 

Stalling speed, sea level, with 30 deg flaps,* 
46 mph. 

Stalling speed, sea level, 

59 mph. 


without flaps,* 
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Maximum range at 165 mph at 10,000 ft, 750 
miles. 

Fuel economy, depending on speed and alti- 
tude, varies from 14.5 miles per gal to 
18.8 miles per gal. 


Weights 


Gross weight, 2,550 lb. 

Empty weight, 1,490 lb. 
(Empty weight includes complete set of 
flight instruments; radio receiver, trans- 
mitter, marker beacon receiver, homing 
loop, and automatic antenna reel; cabin 
heating and ventilating system, with wind- 
shield deicers; soundproofing; continuously 
variable controllable pitch propeller; navi- 
gation, cabin, instrument, and landing 
lights.) 

Useful load, 1060 Ib. 

Payload with full tanks, 780 lb. 

* Guaranteed within 3 per cent. 


Wing Area and Loadings 

Wing area, 177.6 sq ft. 

Wing loading, at gross weight, 14.35 psf. 

Power loading, at gross weight, 15.45 Ib 
per hp. 


Dimensions 


Wing span, 32 ft 10 in. 
Length, 25 ft 2 in. 
Height, 6 ft 6.5 in. 


Cabin Dimensions 


Cabin length, 6 ft 11 in. 

Cabin width, 3 ft 6 in. 

Cabin height, 4 ft 2 in. 

Passenger door, size, 36 in. x 37 in. 
3aggage door, size, 24 in. x 22 in. 
3aggage compartments, size, 16.5 cu ft. 


Power Plant, Propeller, and Equipment 


iEngine—Continental, 6 cylinder, E-165, rated 
at 2050 rpm at sea level at 165 hp 
equipped with pressure carburetor. 

Propeller—Beech, electrically controlled, 

continuously variable pitch, type R-100, 





Bonanza 
Model 35 


diam 7 ft 4 in., with Beech R900-101 
pitch control motor, and Beech spinner. 


Engine Equipment 


Starter—Delco-Remy No. 2514. 

Generator—25 amp, Deleo-Remy No. 1656-25. 

Voltage regulator—Delco-Remy No. 6221-25. 

Battery relay—Cutler Hammer No. 6041 H 
105. 

Fuel pump—Carter 112-22. 

Carburetor air filter—Beech. 

Mufflers and cabin heaters—Beech, stainless 
steel. 

Exhaust manifolds—Beech, stainless steel. 

Vacuum pump, vacuum regulator and oil 
separator—Type B-11. 


Fuel and Oil Capacity 


Fuel capacity in two wing tanks, 40 gal. 
Oil capacity, 11 qt. 


Landing Gear 


Tricycle type with full swivelling nose wheel 
equipped with shimmy dampener. Main 
tires 6.50 in. x 8 in. size; nose wheel tire 
5 in. x 5 in. size. Wheels—Goodyear with 
single disc hydraulic brakes. 


Electrical and Radio Equipment 


Battery—24 amp hr capacity. 

Electric motors for operating flaps and land- 
ing gear. 

Radio receiver with beacon and broadcast 
and marker beacon reception, cabin 
loudspeaker, rotatable aural null loop 
with orientation dial on instrument 


panel. 
Radio transmitter. 
Automatic retracting trailing antenna, 


marker beacon antenna. 
Microphone and headset. 


Standard Flight Instruments 


Airspeed indicator—Eclipse-Pioneer. 
Sensitive altimeter—Kollsman. 
Turn and bank indicator—Eclipse-Pioneer. 


(Turn to page 56, please) 


23 














































en’s Proving 


ROVING ground for advanced manu- , 
facturing practices leading to im- ( 
provement in product quality and ( 
cost reduction is the unique function of 
the Division of Research and Develop- ‘ 
ment of The Timken Roller Bearing Co. I 


This project holds much of interest to the 

management of plants of the industry 

since it marks the establishment of a 

separate plant—divorced from the ma- 

chine shops and assembly lines of the’ 

production department—for trouble-shoot- 

ing, for the improvement of machines and 

fixtures and tooling, for the development 

of advanced methods, for the investiga- 

tion and design of inspection instruments 

and gaging devices, and for the testing of 

new machine tools before they are in- 
stalled in the production departments. 

Although the Division was formed late 

in 1943 real progress was delayed until 

after V-J Day. Now it is fully prepared 

to deal with any problems presented by 

other divisions of the company. It is 

autonomous in its operation, activities 

being under the control of a board or 

committee headed by Henry Timken, Jr. 

Some of the problems presented to the 

Division may be in the nature of trouble-shooting; 

some involve improvement in quality as part of a 

long range program of giving the users a su- 

perior product. In all cases, the project is thor- 

oughly investigated as to methods, productivity, 





This is the 120th 
in the series of monthly 
production features 











(Above) This is the Vapor Blast Honing cabinet 

installed in the Research and Development de- 

partment for carrying out studies leading to the 
utilization of the new process. 


(Left) This Bliss press stamps the bearing identi- 
fication following green grinding on the Blan- 
chard. 
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STRIES 


dimensional accuracy, surface finish, and cost, thus 
providing a basis upon which the study can be ac- 
cepted. The important fact is that all of this work is 
done outside of the production department and does 
not get into the plant proper until the report has been 


accepted. In such cases the 
Division is prepared to assign 
skilled personnel with a given job 





(Right) View in 
one corner of the 
division of Re- 
search and Devel- 
opment. showing 

part of the mod- : 
ern toolroom fa- 

cilities. 
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to get it started properly. 

The Division also boasts a well equipped toolroom 
capable of making tools and fixtures; special ma- 
chinery or attachments for machines; and for making 


instruments, or special experimental equip- 
ment for all requirements. 
Because Timken bearings rely 


By Joseph Geschelin largely upon grinding and super- 
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finishing operations the Division devotes much 
of its attention to the improvement of grind- 
ing operations and grinding machines; to the 
selection of the proper grades of wheels, and 
development of the most practical forms of 
wheel dressing devices. In the process, par- 
ticular pains are taken to evolve techniques for 
the elimination of chatter and burning in 
grinding operations. Control of roundness 
and concentricity also are given attentien with 
emphasis on fine dimensional control. 

In addition to the selection of grinding 
wheels, there is a constant search for better 
cutting tools, better form and layout of tools. 
Fixtures and chucking devices also are studied, 
one of the by-products being the development 


(Left) An example of the many processes and prod- 

ucts produced by the division of Research and De- 

velopment is the horizontal sound and stand gaging 

machine for testing assembled cones. Its features 
are described in the text. 









of an interesting form of diaphragm chuck which 
contributes to concentricity and freedom from distor- 
tion of parts such as races and cages. 

Most plants have little or no formal means for the 
testing and selection of cutting fluids. Here, the cut- 
ting fluids are tested on a production machine with 
the regular production set-up of tools and work, but 
under controlled laboratory conditions which assure 
proper utilization. Only after the project is com- 
pleted and accepted does the specific cutting fluid 
come into the production department. 

The same is true of new or radically advanced ma- 
chine tools suitable for Timken’s manufacturing 
process. Before a new type of machine is adopted, 
the first installation is made in the Division’s ma- 
chine shop where the equipment is 
studied, tooled, and placed in regular op- 
eration on a small lot scale. Such ad- 
justments or revisions as are usually 
necessary in the adoption of any new 
machine are made by service representa- 
tives of the maker of the unit. Follow- 
ing this trial period, if the machine is ac- 
ceptable from the standpoint of the Divi- 
sion, the final report is turned over to the 
manufacturing department for further 
action. It is obvious that this procedure 
places in the hands of the machine shop 
only such equipment as is known to be 
ready for installation and operation in a 
mass production department. 

A great deal of work is done on gages 
and instruments in the interest of simpli- 
fying the control of critical dimensions as 
well as making the operation foolproof. 
Among such items was the recent de- 
velopment of an electronic sound gaging 
device for use by blind operators. In 
this case they adapted a standard instru- 
ment by the addition of a sound box which 
gives warning of oversize or undersize by 

































a unique tone. Whenever new quality control methods 
are developed, they are tested over a period of time 
and then the production operators are given a periog 
of training in the experimental department before 
the technique is adopted for production. 

Consider as another example, a new technique such 
as Vapor-Blast liquid honing. This process became 
generally known during the war and has been adopted 
by many manufacturers. Under Timken’s set-up a 
Vapor-Blast cabinet has been installed in the experi- 
mental shop and will be subjected to considerable 
testing primarily to determine where the process can 
be most useful in the manufacture of bearings. As 
applications are found, sample production runs are 
made on selected parts to determine the economy and 























































































(Above) Close-up of the No. 
81 Heald internal centerless 
grinder used for grinding the 
ID of bearing cups after heat 
treatment, 


(Left) Start of operations at 
Zoarville—a battery of two 
four-spindle National Acme- 
Gridley automatics cut alloy 
steel tubing to form and 
length, producing the _ bear- 
ing cup blanks. 
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(Right) Second operation on 
the bearing cup is surface grind- 


ch ing of front and back surfaces 
me in this Blanchard grinder. The 
ed same machine is used for finish- 


grinding after heat treatment. 
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As (Below) The OD of heat treated 
re cups is finish-ground in _ this 
ol Cincinnati Centerless Grinder. 








utility of the method. Later, as specific applications 
are approved, suitable reports are made to the pro- 
duction department leading to their adoption. 

It may be of interest to comment briefly on a few 
specific projects. Project No. 69, for example, had 
as its objective an improvement in the life of Carboloy 
tooling for boring mills by increasing the number of 
pieces per grind. The work was conducted on a 42-in. 
Bullard V.T.L., the parts consisting of a large double 
cup, single cup, and three types of single cones. 

The parts are made from ring forgings of Krupp 
steel which are rough-turned to leave 3/16 in. stock 
all around, then heat treated and finish-machined. 
Rough turning speeds ranged from 120 to 170 sfpm, 
the variations being due to unequal hardness. Finish- 
turning was done at 180 sfpm since the material was 
more uniform after heat treatment. Feeds of 0.033 
in. per revolution were used both for rough and finish 
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operations. 

The report is supplemented with 
sketches showing the arrangement of tool- 
ing for each operation on each part num- 
ber; and tabular data as to machining 
time for each operation on each part. 

The conclusion is given as follows: . 
“With few exceptions where improperly 
annealed forgings were encountered, all 
runs were made without regrinding the 
tools. We feel that it is reasonable to ex- 
pect this type of tool, under. these condi- 
tions, to give satisfactory performance 
throughout one eight-hour shift without 
redressing.” 

Project No. 81-1 deals with the develop- 
ment of a horizontal testing machine for 
sound testing and stand gaging assembled 
cones. As shown in the accompanying 
photo, this machine represents a major 
improvement over the equipment used 
heretofore, with the following new fea- 











tures: 

1. Air operated pressure slide. 

2. Multiple plate type thrust bearing in spindle. 

3. Operation from a sitting position. 

4. Addition of a number of safety devices. 

5. Controls operated by the operator’s feet. 

The body of the report contains a discussion of 
each of the new features to show reasons for their 
adoption. An example of this is the following: “Ma- 
chine controls are operated by the feet, leaving hands 
free to feed machine. Should operator fail to remove 
his hand from feeding position while operating foot 
control, the guard will rest on the hand and prevent 
operating switches from making contact.” 

“Machine was put through complete mechanical and 
electrical tests and found OK and has now been sent 
to the assembly line for tests under actual production 
conditions.” 










A study of some of the other projects completed re- 
cently shows emphasis upon making machine cycles 
foolproof and tamper-proof. This is important at 
Timken for the reason that all production workers 
are on an incentive pay basis and tend to speed up op- 
erations so as to increase earnings. Since any changes 
in machine operation may contribute to work spoilage 
or poor quality it is important to provide positive fool- 
proof cycles. 

One of the aspects of this operation is quite dra- 
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(Left) This compact Detrex washing ma- 

chine cleans the work prior to inspection 

and packing. The heated solution is a solu- 

ble oil mixture which also provides rust- 
proofness. 


(Below) The new technique is the turning 

of the race to grinding tolerance and finish 

—holding to 0.0005 in. plus or minus on 

the OD—#in the Heald Bore-Matic at the 

left. Races then go to the Heald Bore-Matic 

in the foreground for precision boring oj 
the ID 


matic in its execution. Some time ago 
the experimental department conducted 
a study of the grinding of bearing cups 
with the objective of reducing the num- 
ber of grinding operations. It was rea- 
soned that if the amount of grinding 
were reduced, the resulting work would 
be subjected to less heat strains and 
might produce better quality from the 
standpoint of dimensional tolerances, 
metallurgical structure, and service life. 

Ultimately, they developed a procedure 
in which the turning and boring on 
Heald Bore-Matics, in the green, was 
done to grinding tolerances and finish. 
After heat treatment, only single finish- 
grinding operations were required for 
the OD and the inner taper bore. 

At this point the management decided 
to test out a pilot production set-up com- 
plete in every respect from start to 
finish, but on a small scale so as to 
demonstrate the virtue of the new tech- 
nique. Later a pilot plant was estab- 
lished in a small building in Zoarville, 
Ohio, some 18 miles south of Canton, 
which was leased for the purpose. The 
building was then equipped as a minia- 
ture mass production operation complete 
with all of the machinery and process 
equipment. It has been operated for al- 
most a year continually accumulating 
data as to quality, productivity, and 
prime cost. Eventually these data will 
be digested and reviewed to determine 
whether or not the process would justify 
a complete change in the manufacturing 
set-up in the bearing plant. 

As a matter of interest we give below a brief 
description of the pilot operation, supplemented by 
photographs of the equipment. 

The process begins with a battery of two, large 
four-spindle National Acme Gridley automatics, each 
of which produces completely roughed bearing races 
from steel tubing. The blanks are ground to length 
on the top and bottom surfaces, successively, on 4 
Blanchard surface grinder. Following this, the bear- 

(Turn to page 67, please) 
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(Center) Installing firewall with one-inch thick 
Fiberglas material between plane’s engine and 
cabin 


(Top) Fiberglas blankets are being attached te 

the cabin superstructure of a Stinson Voyager 150. 

Skin fabric shown in the background is then 
pulled over the blankets 








(Right) Interior of plane cabin showing sound- 

absorbing blankets being applied to sidewalls and 

around windows. The blankets are finished with 
a trim fabric 
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Evaluation 


HE various methods for evaluating the surface 

durability of gears, which include metallurgical 

tests, tests of gears and wear tests of specimens 
designed to simulate gear conditions, have not always 
accurately indicated service experience. The need for 
an improved technique for the purpose has been 
recognized and an attempt has been made through the 
cooperation of the General Motors’ research staff and 
the International Nickel’s technical staff to develop a 
suitable machine and method of test. The aim has 
been to conduct tests of gears under controlled condi- 
tions of load, temperature, speed and lubrication: and, 
to eliminate, as far as possible, the unavoidable, com- 
plicating variables encountered in the manufacture of 
gears. The primary concern in these tests is with the 
deterioration of the teeth surfaces which fail by pit- 
ting rather than with the beam fatigue strength of 
the teeth. Ultimately, it is hoped, a comparison of 
gear materials and their preparation may be made. 


Test Specimen and Testing Machine 


The test specimen, Fig. 1, is a 28-tooth helica! gear 
with a pitch diameter of 3.5302 in.; normal pressure 
angle of 20 deg, helix angle of 71%% deg and a tooth 
face width of 1 in. In operation a pair of gears are 
opposed and rotate in different planes which include 
an angle of 15 deg, thereby developing an elongated 
eliptical contact area which is more or less restricted 
to the central portion of the tooth and eliminates the 
complication of end effects. The area of contact may 


be visualized by considering the contact between two 
By thus restricting fhe 


crossed cylindrical surfaces. 












of the Surface 


By T. H. Wickenden, 
G.R. Brophy. 
A. J. Miller 
Development and Research Division, 
The International Nickel] Co., Inc 


contact area, the test stresses may be increased to the 
desired maximum without approaching the beam en- 
durance limit of the teeth. With the particular test 
gear used, i.e. a 1 in. tooth face width and a 7% deg 
helix angle, the upper limit of stress is about 250,000 
psi. 

The machine operates on the ‘“four-square,” or 
closed circuit, principle in which two pairs of gears 
are opposed—one pair a permanent part of the ma- 
chine and the second pair the test specimens. The 
usual design was modified to accommodate opposed 
gears rotating in different planes, by arranging the 
shafts at an angle of 15 deg and the insertion of four 
constant velocity universal joints in the shaft lines to 
bring the two gear boxes to the same level. Two uni- 
versals were used on each shaft line to reduce the op- 
erating angles of each to safe values. The details of 
construction of one of the universal] joints and one of 
the gear boxes with gears, bearings and seals in posi- 
tion are shown in Fig. 2. The other universals and 
gear box are similarly constructed. 

Another feature of 
the modified design is 
the mounting of the 
test gear box on trun- 
nions so that a torque 
may be applied to the 
system by means of 
weights placed on a pan 
hung from a_ torgue 
arm, effectively 12 in. 
long, which in turn is 
fastened to the box. 
The reaction to this 
torque develops the 
stress in the gear teeth. 


Fig. 1—Test gears are i 
stalled in the testing machine 
to rotate in different planes 
which include an angle of 
15 deg. 
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Photographic views of the equipment are shown in 
Figs. 3 and 4. Each gear box is equipped with a trans- 
parent cover and is kept filled to capacity with oil,* 
pumped during operation in a continuous flow through 
the box under a constant pressure of 30 psi. The oil is 
supplied through flexible lines and valves 7 and 8, 
Fig. 4. The oil outlet is located at the end of the box 
opposite the inlet and returns the oil to the storage 
tank through lines located beneath the table of the 
machine. An important aid in filling and emptying 
each box and for the prevention of air entrapment is 
an air valve which is closed during operation, located 
at the top rear or outlet end of each box. 

The oil supply is maintained at any desired tem- 
perature to + 5 F by means of a thermostatically 
controlled immersion heater and a water cooled radia- 
tor. The circulating pump, radiator, and oil filter are 
mounted above the tank (see Fig 3). 

The gear train is driven by three vee belts at a speed 
of 900 rpm by a 3 hp; 1200 rpm induction motor 
mounted beneath the table at an angle of 7% deg from 
the horizontal. A magnetic brake, located just behind 
the motor, Fig. 4, is actuated by an adjustable over- 
load relay mounted on the frame behind the motor. In 
the event of an unexpected failure of any of the ro- 
tating parts, the increased power operates the relay 
and brake to stop the machine. Hand operated emer- 
gency stop buttons are placed at three points on the 
machine. In addition there is an adjustable limit 
Switch placed immediately beneath the torque arm 


_ 


* In the tests to be described SAE 30 E.P. oil was used, but this 
of course is one of the controlled variables. 
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Fig. 2—A cross section view of the gear box and universal joint 


which is actuated in cases of exces- 
sive wear, tooth fracture or serious 
vibration. In passing, it may be 
stated that there has been no neces- 
sity for any of the emergency de- 
vices to operate. 

In starting a test, the oil tempera- 
ture control system is placed in 
operation and when the desired tem- 
perature is reached the load is placed 
on the pan and supported; the motor 
is started, the load released, and the 
reading taken on a Veeder counter 
directly connected to the driven 
pulley. Oscillatory vibration of the 
system is prevented, except at the 
very lightest loads, by a dash pot 
placed under the counter balance 
arm at the rear of the test gear box. 





Gear Life Indication 


With the idea that as the teeth 

surfaces deteriorated under test 

conditions, the power losses would increase, a 
recording power meter was connected to the motor 
power line. The power record, together with visual 
examination, demonstrated that the gear efficiency 
continued to improve even after pitting was well ad- 
vanced. On the other hand the deterioration of any 
of the rotating parts of the system—joints and bear- 
ings—was recorded. In a few early tests this gave 
false indications of end points. Because of its un- 
reliability this method of indication was discarded. 





Fig. 3—Top view of gear testing machine 
showing oil pump system and temperature 
controls 








It was noticed, however, that when the gears had 
pitted seriously, the volume and tone of the sound 
emitted from the machine had changed audibly. This 
suggested that a noise meter might yield a depend- 
able indication of destructive pitting. 

Accordingly, a simple and inexpensive devise was 
assembled which measures the noise levels in terms 
of millivolts. It consists of a “Kontak,” high imped- 
ence microphone, mounted on the weight lever, feed- 
ing into an amplifier and vacuum tube voltmeter. A 
continuous record of the voltage output and, there- 





Fig. 4—Side view of gear tester showing, 
drive shafts, motor, brake, weight, arm, etc. 


fore, noise level is obtained with a recording poten- 
tiometer. 

A few typical examples of noise level records, re- 
plotted on a logarithmic time scale to sharpen the end 
points, are shown in Fig. 5. No real significance should 
be attached to the initial millivolt level of any test, 
for that may be adjusted at will, and has been, in 
order to space the records. Failure or destructive 
pitting of the teeth surfaces is marked by a con- 
tinued rise of the noise level. 


Illustrative Tests 


Among numerous tests already conducted were 
some on gears made from SAE 4645 steel. Forged 
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Fig. 5—Some typical gear test noise records 


blanks were annealed, turned, and splines and teeth 
roughly cut. The rough gears were then oil quenched 
and tempered to three levels of hardness: Namely, R. 
30, R. 36, and R. 43; after which they were finished 
on a Fellows gear shaper. Because of the procedure 
of finish machining after heat treatment, the hard- 
ness of the test gears was limited to R. 45. 

All tests were conducted at 215 F in the manner 
of fatigue tests in order to develop the stress life re- 
lation and to establish, if possible, the stress below 
which the gear life is indefinitely long. The data are 
contained in Table I and the derived stress-life curves 
at each level of hardness are shown in Fig. 6. These 
have the shape characteristics of fatigue curves. 
When the indicated stresses for lives of 5 x 10’ cycles 
are plotted against the hardnesses of each group, the 
curve of Fig. 7 results, which again is characteristic 
of fatigue in that higher stresses for indefinite lives 


Table I—Data from Gear Fatigue Tests 





Steel Heat Treatments 











Compositions | Quench Draw 
Type c Ni Cr Mo Mn | Temp.°F | Temp. °F 
Bcd \- ; le A Mant 
SAE 4645 | 48 | 1.61 23 | 68 | 1560 800 
| 
| 
| 
1025 
1190 


| 
| 
| 
| 
a 


] | 
| } } 
| Probable 
Loading Life in Stress } 
Re | Torque Calculated | Cycles of 5x07 | 
Hardness | Lb-Ft Stress Stress Cycles | Remarks 
43.5 650 243,000 | 2,400,000 | 
43.5 650 248,000 | 2,950,000 | 
43.5 500 228 ,000 4,570,000 
43.5 500 228,000 4,800,000 | 
43.5 | 430 | 217.000 7,600,000 
43.5 410 214,000 | 25,200,000 
43.5 | 400 212,000 | 12,900,000 
43.5 | 400 212,000 | 32,000,000 212,000 | No failure 
36 | 650 243,000 | 1,030,000 
36 500 228,000 2,400,009 
36 419 | 214,000 5,100,000 | 
36 360 | 205,000 | 12,000,000 
36 340 | 202,000 37,930,000 203,000 No failure 
30 | 340 202,000 | 5,700,000 
30 340 | 202,000 6,000,000 | 
30 | 300 | 194,000 17,100,000 | 195,000 No failure 
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are found as the hardnesses increase. It is fully ex- 
pected that this trend will continue to higher hard- 
nesses than those studied. Indeed, the performance 
of the permanent gears of the machine furnish ex- 
cellent support for this expectation. They are made 
of carburized SAE 4600 steel, hardened and tempered 
to R. 63, and have withstood, without distress, the 
summation of all tests conducted to date—a total of 
more than five hundred million cycles of calculated 
stresses ranging between 150,000 and 250,000 psi. 


Stress Calculation 

The calculation for the compression stress in the 
teeth is made through the application of the following 
equation (1): 








Calculated Stress in Thousands P.S.I 





Cycles to Failure 











Fig. 6—Stress-life curves of SAE 4645 steel 
gears 





23.600 2/47 (tan? a, cos? A)? 


Compressive stress = - 
aXe cos A sine? a, 








in which 


a, = Normal pressure angle = 20 deg. 


Helix angle 7.5 deg. 


= Functions of the involute tooth form and the angle 


g 
— Dp 
| 


B : ; 
between the contact line = comparative length and 


breadth of the contact area. 
aX B 
T = Torque in in. lbs on the gear = % loading torque 


Function of the contact area. 


ll 


: a 
Simplified the above becomes: 15,600 VT 


The formula is rigorously mathematical. It does 
not provide for velocity and assumes only elastic de- 
formation and perfection of surfaces and contours 
which, of course, is not attained practically. For this 
reason, it was desired to obtain a measure of the 
actual compression stresses involved in these tests by 
calculation from contact areas. The method of de- 





(1) Developed by J. C. Straub, General’ Motors Research Lab- 
oratory. 
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Fig. 7—The calculated compression and 
probable limiting tension stress ranges for 


5 x 10 cycles life—loading 0 to maximum 


termining the contact areas was to plate one of each 
pair of test gears with 0.0008 in. of copper; place the 
pair in the machine under static load and to vibrate 
the system through a small amplitude for one hour. 
The contact area was thus well defined as a bright 
polished area on the copper plate. Because of imper- 
fections on the surfaces, the contact areas were never 
of uniform width and frequently were discontinuous 
as the one shown for an exaggerated condition in 
Fig. 8 which was obtained on a particularly poor 
surface at a light load. More perfect surfaces of 
course, produce more continuous contact areas of rela- 
tively narrower and uniform widths. 

The teeth were then cut from the gears, were pho- 
tographed at magnification and the gross and net con- 
tact areas determined by projecting the images on a 
cross sectioned screen and counting occupied squares. 
The gross area was taken as the total area enveloping 
the numerous small contact areas and the discontinui- 
ties while the net area was the summation of the 
actual contact areas only. The average compression 
stress over the projected zone was then calculated by: 


Load 
Area 


Sc = 





¥ loading torque (in. Ibs) 
PR 
and PR = pitch radius = 1.75 in. 





where load on tooth = 


The results are plotted in Fig. 9. The average com- 
pression stress over the gross projected zones plot 
with considerable scatter as might be expected with 
imperfect surfaces. The mean of this scatter band, 
however, probably represents a close approximation of 
the true average stresses over the gross projected 
zones. When the areas actually bearing the loads, 
that is the net areas, are considered, the true average 
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stresses approach those calculated by the formula 
more closely as the loads increase and imperfections 
are eliminated through plastic deformation. Within 
the range of loading torque used, the deviation from 
the formula stress is indicated to be about 15 per cent 
at 200 lb-ft, but decreases with increasing torque to 
about 3 per cent at 625 lb-ft. The suggested small 
but constant difference at higher loads may be the 
difference between the calculated maximum and the 
determined average stresses. Agreement between 
calculated and determined stresses over the full stress 
range should improve with improvement of surfaces 
and hardness. 


The Nature of Failure 


The stresses calculated are compressive. According 
to Almen (2) fatigue failures do not result from re- 
peated compressive stresses but only from repeated 
tension stresses. The tension stresses which cause 
failure in these gear tests must be of a lower magni- 
tude than the calculated compressive stresses. An 
idea of the values of the maximum safe repeated ten- 
sion stresses for steels of these hardnesses is obtained 


from the lower curve of Fig. 7. This is the statistical 


Coho RING a! Rn 
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Fig. 8—Section of contact area on gear 


tooth; light load (X9 mag.) 


relation under ideal conditions between hardness and 
the limiting safe stress for a stress range zero to 
maximum. These stresses are about 80 per cent of 
the tensile strengths and are about 60 per cent higher 
than the limiting safe stresses for complete reversal 

3). They probably represent the maximum safe 
values of the effective tension stresses involved in 
these gear tests. 

The stresses which initiate failure, however, must 
not be simple tension for they originate from two 
sources: (1) the tension component of the operating 
compressive stress, and (2) the tangential tensions in 
the teeth surfaces developed by the action of the teeth 
during operation. The second is believed to be of 
greater importance because of the conditions peculiar 
to this test. It will be recalled that the test gears 
rotate in different planes which include an angle of 
15 deg and because of this, each tooth slides endwise 
over its mate during the entire period of contact. 
Observations show that the first sign of tooth dis- 
tress during test is a scoring action which develops 
a series of graceful “arrowhead” markings with their 
apexes on the pitch line pointing in the direction of 





(2) SAE Transactions, Vol. 51, #7, p. 248 
(3) Moore and Kommers, Fatigue of Metals, p. 192. 
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Fig. 9—Stress on gears, calculated and de- 
termined from contact areas 


the sliding see Fig. 10. This frictional force must 
develop a high degree of tangential tension stress in 
the tuoth surface and it is evidently more severe in 
the driving tooth, for it always pits first and more 
extensively. This is probably associated with the 
fact that the surface metal in the driving gear is 
pulled away from the pitch line both during engage- 
ment and disengagement, whereas, in the driven gear, 
the tendency is to move metal toward the pitch line. 

Microscopical examination of incipiently failed 
gears indicated that first, fatigue cracks form normal 
to the tooth surface as well as to the direction of the 
surface forces. Subsequently, a particle of metal is 
sheared out from this crack in the direction of the 
force to form a pit which in the driving gear is away 
from the pitch line and in the driven gear toward it. 
This is so characteristic that inspection usually re- 
veals which of a pair of gears was driving and which 
was driven. Once started the spread of pitting is 
rapid and destructive. At this stage the noise emit- 
ted increases continuously. 

The use of this machine as a laboratory tool has 
been very satisfactory and the work is being contin- 
ued. As an ultimate aim we hope to be able to compare 
materials of gear construction and their treatments 
but it has been learned already that many factors 
must be closely controlled. The immediate problem 
is to specify a finish which can always be duplicated 
since this has been found to be of utmost importance. 





Fig. 10—Badly scored tooth illustrating 
direction of forces (X3.785 mag.) 
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INDERMAN DEVICES, INC., Newburgh 

N. Y., is now producing a line of 
prakes designed to apply accurately 
controllable continuous tension in in- 
dustrial machinery. Available either 
as self-contained units, or for building 
into equipment under design, the brakes 





Linderman industrial tension brake 


are a development of the standard Lin- 
derman industrial safety brakes. 

Features of the brake which make 
it suitable for applying continuous re- 
tarding force are the absence of self- 
energizing action; ability to apply even 
heavy loads under ordinary factory air- 
line pressures; radial shoe actuation, 
eliminating sensitive adjustments and 
high pressure areas; use of 90 per cent 
of the drum area for braking. 

As shown in the accompanying illus- 
tration of the self-contained type of 
Linderman brake, drums are heavily 
finned to provide maximum heat-dissi- 
pation under continuous application. If 
desired, fan cooling can also be pro- 
vided, the brake assembly being en- 
closed within an annular sheet metal 
housing in such an event. The brakes 
may be operated with equal efficiency 
in either direction. 

Application of shoe pressure to the 
drum is through multi-stage steel dia- 
phragms—one for each shoe. These 
diaphragms make it possible to use a 
minimum of expansion, since the shoe 
travel obtained is the sum of the ex- 
pansions of each stage of the dia- 
phragm. 

Brake shoes incorporate a wedge 
mechanism to adjust for lining wear. 
The only parts requiring occasional lu- 
brication are the adjustment screws 
and the shaft bearings. In the brake 
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proper there are no operating parts 
which require lubrication. 

Due to the closed design of the brake 
actuating mechanism, the only air con- 
sumed is that required to expand the 
diaphragms to apply the initial pres- 
sure against the drum. 


YW recut reductions said to average 

40 per cent are featured in a new 
line of standardized material handling 
equipment just brought out by the 
Monroe Auto Equipment Co., Monroe, 
Mich. The line consists of six prod- 
ucts offered in various standardized 
sizes to include a total of fourteen units 
of platforms, nestling rings, boxes, 
skids and pallets, all available for im- 
mediate shipment. The weight reduc- 
tions in the new line are accomplished 
by redesigning the equipment, using 
high tensile steel instead of hot rolled 
low carbon steel. 

The Monroe material handling equip- 
ment line includes the following units: 
Basic platform skids for storage of 
boxes and flat material; nesting rings 
for use on platform skids to convert to 
boxes; platform boxes designed for 
forgings, castings and small parts; 
wood and steel platform skids; wood 
and steel pallets; and all-steel pallets. 


NEW, medium-sized knee-and-col- 
umn type milling machine has been 
brought out by the Cincinnati Milling 


Cincinnati No. 2 
MI universal mill- 
ing machine. 





Machine Co., Cincinnati 9, Ohio. Des- 
ignated their No. 2 MI, the machine is 
powered by a 5 hp motor, and built in 
plain, universal, and vertical styles. 

These machines have exceptionally 
wide speed and feed ratios—60 to 1 
and 120 to 1, respectively. Sixteen 
spindle speeds, ranging from 25 to 1500 
rpm are changed with a single crank 
type control. The crank operates a 
hydraulic selector valve, while the ac- 
tual work of shifting gears is per- 
formed hydraulically. One-half turn of 
the crank, to the right or left, rotates 
the dial in the same direction to the 
next numeral, and meshes the proper 
gears for that speed. A mechanical 
spindle reverse, located just below the 
speed change crank, offers a quick and 
easy reversal of spindle rotation to suit 
the “hand” of the cutter. It exerts no 
effect whatever upon the direction of 
feeds. 

Feed rates are changed in the same 
manner as the speeds—one-half turn of 
a single crank type control, throughout 
the complete range of sixteen feeds, 
from % in. to 30 in. per minute. The 
crank and indicating dial are located 
at the front of the knee. Feed controls 
are independent of each other, and each 
feed lever has a forward, neutral, and 
reverse position. All are equipped 
with plastic knobs for convenience of 
the operator. Knee and saddle clamp- 
ing levers, the starting lever, and the 
overarm pilot wheel have similar plas- 
tic knobs. 

Cross and vertical hand cranks are 
automatically disengaged when their 
respective power feed lever is engaged. 
This arrangement constitutes an im- 
portant safety feature for the operator, 
as it prevents the hand control from 
spinning during the feed or rapid tra- 
verse movement. 

“Live” rapid traverse, at the rate of 
150 in. per minute longitudinal and 
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cross, and 75 in. per minute vertical, 
may be engaged through a lever control 
at the side of the knee. 

A very effective arbor support brace 
is supplied with these machines. It 
consists of a single vertical section 
which is bolted to the arbor support, 
while the lower end is a bridle section 
which clamps to the top of the knee. 
The brace may be reversed, as desired 
by the operator, presenting the verti- 
cal section to the right or left of the 
knee. 

The main drive clutch, brake, and 
all spindle drive gearing up to the 
back gear shaft is contained in a unit 
bolted to the rear wall of the column. 
Likewise, feed drive gears are con- 
tained in a unit bolted to the under- 
side of the knee. 

Vertical style machines have essen- 
tially the same controls and construc- 
tion as horizontal machines, with the 
exception of the back gear shift lever 
on the left-hand side of the vertical 
head. The back gear construction main- 
tains consistently low and more desir- 
able speeds througout the spindle drive. 
Vertical machines are equipped with 
power feed and power rapid traverse 
to the head, and a four-position turret 
stop. When the power feed or rapid 
traverse is engaged, the hand-whee]l is 
automatically disengaged, constituting 
a safety feature for the operator. Feed 
rates to the head range from % in. to 
15 in. per minute, while the rapid trav- 
erse rate is 75 in. per minute. The tur- 
ret stop serves as a quick and conve- 
nient adjustment of the head to two, 
three or four heights when milling pro- 
duction work having finished surfaces 
at various heights. 

Many attachments are available par- 
ticularly for horizontal machines. 
These include circular milling tables, 
several types of vertical and universe 
spindle attachments, motorized over- 
arm and manual controls at the rear 
operating position. 


T° SPEED up repair of cracked engine 

blocks and other metal castings, 
Kerkling & Co., 1765 San Fernando 
Rd., Burbank, Calif., is introducing the 
K & W metal applicator for use in 
conjunction with the K & W patented 
mechanical method. 

In addition to its primary purpose, 
the applicator can be effectively used 
for filling blow holes in castings, braz- 
ing and soldering. This makes it a 
multi-purpose machine that can be 
used for other types of work as well 
as block repairs. 

The K & W metal applicator is easily 
portable for moving from job to job. 
To the transformer are connected an 
electrode cable which leads to the elec- 
trode holder, and a ground cable, con- 
nected to a heavy duty bronze clamp 
which is fastened to the work. 

A vibrating electrode holder may be 
had in place of the standard holder, 
permitting faster application of the 
metal. Nickel, bronze and aluminum, 
as well as K & W special alloy elec- 
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K & W metal applicator 


trodes are available, permitting repair 
on all types of metal castings. 

K & W metal applicators are offered 
in two models, Super and Master. The 
Super model is a heavy-duty applicator, 
capable of long, uninterrupted opera- 
tion. The Master model is suitable for 
ordinary block repair shops wherein 
the use of it is intermittent, and the 
continuous use at one time does not ex- 
ceed an hour. 


A SPECIAL-PURPOSE machine has just 

been designed and built by Snyder 
Tool and Engineering Company, 3400 
E. Lafayette, Detroit 7, Mich., to meet 
specified requirements of accuracy, fin- 
ish and rate of production in milling 
pads on automotive manifolds. 

The part is located by means of 
guides in a work-holding fixture and is 
clamped manually by means of cam-ac- 
tion clamps. All spindles in the five- 
spindle milling head are mounted in 
anti-friction bearings. Helical gears 
are used througout in the construction 
of this head. The head and fixtures are 
cast iron construction. The cutters 
travel past the work for the machining 
operation, which is entirely automatic 
after the starter button is pressed. And 
“in” and “out” adjustment is provided 
for the sub-slide to facilitate cutter 
loading and adjustment. The welded 
steel base houses the hydraulic equip- 
ment for the travel of the milling head. 


Snyder _ special- 
purpose machine 
for milling pads 
on automotive 
manifolds 





| ADDITION to its present line of metal 

degreasing equipment, Detrex Corp., 
14331 Woodrow Wilson Blvd., Detroit 
32, Mich., has recently introduced a 
new standard conveyorized one-dip con- 
centrator. 

Called the “1 DC-750,” this degreaser 
is small and compact. Designed to de- 
grease small miscellaneous screw ma- 
chine parts, it is particularly suited to 
small shops where floor space is at a 
premium. The machine occupies less 
than 75 sq. ft. of floor space and mea- 
sures but 9 ft. 9 in. in height. 

The unit may be supplied with ro- 
tary or a combination of rotary and flat 
baskets. Rotary baskets are 10 in. in 


























Detrex standard conveyorized ene- 
dip concentrator. 


diameter by 20 in. long. Work to be 
cleaned is loaded at one end of the de- 
greaser, carried through the cleaning 
cycle, and is returned through the 
upper hood to the same end of the ma- 
chine for unloading. The conveyor 
system is complete with sprockets, 
shafts, take-up device, speed reducer 
and variable speed drive. All of the 
sprockets below the vapor line are zinc 
plated as are all crossrods and con- 
veyor chains. 
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Phillips Super Vapo-Kleen 


HILLIPS MANUFACTURING CO., 3475 

W. Touhy Ave., Chicago 45, Ill., has 
reeased information on two new vapor 
degreasers—the Phillips “Duo” and 
the Phillips “Super” Vapo-Kleen. These 
degreasers are said to offer extremely 
safe operation through the use of Phill- 
solv, a 100 per cent non-inflammable 
cleaning solution. They completely 
clean and dry oily, greasy parts in 
from one to five minutes, depending on 
the degree of soil to be removed from 
the parts. 

The essential difference between the 
two models is that the Phillips “Duo” 
is designed to handle basket loads or 
parts up to 12 in. in diameter, whereas 
the Phillips “Super” is a heavy-duty de- 
greaser large enough to degrease com- 
plete motors. 

The Phillips “Duo” is offered com- 
plete with pre-dip tank, electrically 
heated vapor tank, controls and ther- 
mostat totally enclosed in a metal 
cabinet with cover. It cleans by dip, 
soak, or vapor, or any combination of 
these. The Phillips “Super” likewise is 
completely contained, offering an added 
feature of a pressure spray hose for 
flushing stubborn grease and oil depos- 
its. The “Super” also incorporates the 
Phillips feature of reclaiming its own 
dirty solvent automatically by distil- 
lation. 








Thomas Metal Master 
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OND ENGINEERING CO., 15 Park St., 
Springfield, Mass., has designed an 
automatic control unit to convert hand- 
operated tapping units to automatics. 

Indexing, locating, clamping, tap- 
ping and ejecting are all accomplished 
on a turntable fixture which is actu- 
ated by the Pond Operator Model 600. 
In the machine pictured, two different 
pieces are handled simultaneously— 
each piece having one hole to be tapped 
—and pieces are separated during ejec- 
tion by an ejection chute which is di- 
vided in the middle. An attendant is 
required to feed the machine if the 
piece cannot be adapted to hopper or 
magazine feed. 





Pond Operator Model 600 


Different pieces of a similar nature 
can be handled on this same machine by 
changing the holding blocks on the 
turntable. Combined operations—drill- 
ing, tapping, reaming, riveting, grind- 
ing and many others are possible. 

The Pond Operator is primarily a 
control unit with a one-cycle air-clutch- 
operated cam shaft, powered by a 
1/3-hp motor. A minimum of 70 lb air 
pressure is required. Four air valves 
are standard equipment, but additional 
valves and mechanical cams can be 
added. Cycle speeds are adjustable 
from two seconds to one minute, de- 
pending upon the operation performed, 
but longer cycles are available on spe- 
cial order. The frequency and duration 
of impulses per cycle are adjustable on 
the air valve cams. 


ANUFACTURE and sale of the new 
Thomas 8-in-1 Metal Master, fea- 
turing eight different metal-working 
operations built into one machine, is 
announced by the Clinton Machine Co., 
Clinton, Mich. 
The new device can be used for metal 
disintegration, arc-welding, brazing, 
soldering, drill pulling, air extraction, 


metal etching and demagnetizing oper- 
ation in tool and die rooms, tool sal- 
vage and maintenance departments, 
and on production lines. 

Completely portable, being mounted 
on steel casters, the Thomas Metal 
Master can be rolled to any part of a 
plant and by connecting to a conves 
nient outlet any of the eight operational 
units can be put into operation without 
tear-down or set-up. 


RIVING or pulling studs by gripping 

as little as % in. of the unthreaded 
body of the stud is featured by a new 
combination stud driver and puller. 
This production stud setting tool, made 
by Titan Tool Co., Fairview, Pa., is 
placed over the stud to be set or re- 
moved and requires only a slight left 
or right hand turn to effect a grip on 
the stud. 

When the chuck of the tool is low- 
ered over a stud, the upper end of the 
stud contacts an adjustable stop screw. 
This automatically elevates the core 
and brings the rolls into centralized 
contact to the cam surfaces in the driv- 
ing member and stud. When rotation 
is stopped the tool may be lifted off 
the stud without reversing the direc- 
tion of rotation. 

The Titan-Kirkland combination stud 
driver can also be supplied in ratchet 
type for corners where interference 
prevents complete rotation of a T-han- 
dle tool. 

(Turn to page 82, please) 


Drill Press Converter 





Any drill press of sufficient size 
and strength can be quickly con- 
verted to perform filing, cutting, 
sawing or slotting operations 
through the use of the unit illus- 
trated. It has only three moving 
parts. Mounted between two pre- 
loaded ball bearings is a solid steel 
cam which converts the drill press 
rotary action to a vertical recipro- 
cating action. The main housing is 
a Durometal casting with bronze 
sleeve insert for bearing surface. 
Cam roller is hardened tool steel. 
The new device is offered in 1-in. 
and 134-in. models by Leo G. 


Brown Engineering Co., 1157 Riv- 
erside Drive, Los Angeles, Calif. 
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American Steam Car Industry 


(Continued from page 22) 


of America through stock purchase. 

To the Stanley brothers of Newton, 
Mass.—Francis E. and Freeland 0.— 
belongs the credit for having carried 
the improvement of the light steam 
carriage to a point where it attracted 
large capital and became the basis of 
an industry which for a period of a 
few years developed at a phenomenal 
rate. They represented the rather rare 
combination of mechanical ingenuity 
and business acumen. The Stanleys, 
who were manufacturers of photo- 
graphic dry plates, built their first 
machine in 1897. They had been in- 
terested in mechanical road vehicles 
since 1887, when they lived in Lewis- 
ton, Maine, where a machinist by the 
name of E. F: Fields built a steam car. 

The first Stanley car was equipped 
with a fire-tube boiler 14 in. in diame- 
ter and containing %-in. tubes 13 in. 
long. A novel feature of the boiler was 
that it had a shell of copper instead 
of steel, this shell being wound with 
piano wire for strength, the idea hav- 
ing been borrowed from Hiram Maxim, 
inventor of the wire-wound gun. 

While the first Stanley steamer had 
no reverse motion, which was consider- 
ed unnecessary for country use in view 
of its light weight (about 400 lb), this 
deficiency was remedied in the second 
machine, the engine of which was 
equipped with a Stephenson link mo- 
tion. On the first vehicle there was 
an automatic boiler feed, intended to 
relieve the driver of the duty of watch- 
ing the water glass, but this proved 
to be unreliable, and a water gauge 
glass was later fitted at the side of 
the body. The engine was a two-cyl- 
inder, vertical, double-acting type, with 
variable cut-off. 

Stanley Brothers sold their first 
steam car in August, 1898, and the suc- 
cess of this first machine induced them 
to make plans for the production of 
the vehicle on what at the time was 
regarded as a large scale. By the end 
of the year they had a lot of 100 in 
production, and more than this num- 
ber had been sold. All of the major 
parts were being made in outside shops, 
the work at the Newton plant being 
confined mainly to assembling. How- 
ever, the various parts were all de- 
signed by or under the direction of 
the Stanleys, who also supervised the 
manufacturing operations. 

In the spring of 1899 John Brisben 
Walker, at that time publisher of the 
Cosmopolitan Magazine, purchased 
from the Stanley brothers the rights 
to their steam car, as well as the plant 
in Newton, Mass., and secured the ser- 
vices of the brothers for a period of 
one year. The deal, which was said 
to have involved a cash payment of 
$250,000 to the Stanleys, occasioned 
much discussion at the time, more par- 
ticularly because it seemed very doubt- 
ful whether the conveyance of the 
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rights would give Mr. Walker any pro- 
tection against competition in the 
steam-carriage field. However, the 
Stanley car seemed to be ahead of all 
competition from the standpoint of all- 
around practicability, and Walker’s 
plan seems to have been to secure a 
safe lead by launching immediately an 
aggressive manufacturing and sales 
campaign. 

Shortly after having acquired the 
Stanley rights, Mr. Walker disposed of 
a half interest in them to Amzi Lor- 
enzo Barbour, the asphalt magnate. 
For a time Messrs Walker and Bar- 


General Requirements for 
Helicopter Engines 


By CARL T. DOMAN 
Aircooled Motors Corp. 


Ox OF the maior problems facing 

the installation engineer in a heli- 
copter application is that of cooling. 
Under certain conditions of flight, the 
engine must operate at full throttle 
with no forward speed of the helicopter 
and, therefore, no assistance in cooling 
from the slip stream. This means the 
engine must be self-cooled, usually by 
a fan, either of the centrifugal or axial 
flow tyne. 

In some helicopter installations, prop- 
er provision has not been made for the 
elimination of recirculation of the cool- 
ing air within the cowl. As an exam- 
ple, in one helicopter it was found that 
the temperature of the air entering the 
fan was 40 deg higher than the out- 
side air temperature. because a portion 
of the heated air leaving the cylinder 
fins passed around into the fan en- 
trance. The installation of proper 
baffles eliminated this condition. 

Engineers apparently have been so 
burdened with major problems other 
than those concerning the engine, that 
the selection of the cooling fan has been 
given but little thought. A fan prop- 
erly adapted to an engine reauires con- 
siderable research work in selecting the 
shave of the blades, eontravanes, air 
baffles, etc. On the other hand, the en- 
gine designer has been responsible in 
many cases for overheating. In one 
experimental engine it was found that 
with a given cvlinder head design, ap- 
proximately 20 in. of water was re- 
quired to force air through the cooling 
fins in order to prevent cylinder head 
temperatures above 500 F at the spark 
plug gasket. At 3200 rmn the fan 
absorbed 60 hp with the engine devel- 
oping a net of 180 hp. A redesign of 
the cvlinder head, increasing the cooling 
surface of the cylinder from 1200 sq in. 
to 1450 sq in., resulted in an engine 





bour managed the business jointly, by 
later two companies were organized to 
manufacture the little steamer, th 
Locomobile Company of America, up. 
der the control of Mr. Barbour, and 
the Mobile Company of America, of 
which Mr. Walker was the head. Both 
engaged in the manufacture of steam 






runabouts of substantially identica} 
design, known, respectively, as the 
Locomobile and the Mobile. In the 


division of the interests the Stanley 
plant at Newton, Mass., went to the 
Locomobile Company, which in 1899 
erected on the site a three-story fae. 
tory building about 40 by 100 ft in 
dimensions. The demand for the Loco. 
mobile grew by leaps and bounds, and 
in order to cope with it, manufacturing 
facilities had to be extended rapidly. 


which would cool very satisfactorily 
with four in. of water. Only ten hp 
was required to drive the fan. Max- 
imum head temperatures never exceed- 
ed 450 F, although the air entering the 
cooling system was 110 F. 

It is also important that the en 
trance to the fan be properly designed 
for minimum restriction; otherwise the 
fan which the designer might have se- 
lected on a good engineering basis would 
not operate to capacity. To prevent dis 
integration of the fan under high-speed 
operation, it was found necessary to 
isolate it from the mounting member 
through the use of rubber bushings. In 
the majority of the cases where the fan 
has failed if mounted solidly on the 
crankshaft, torsional surveys peculiar- 
ly have not indicated any serious ampli- 
tudes. Nevertheless, the substitution 
of rubber has eliminated the trouble. 

In certain installations an exhaust 
system has been used which has had 
excessive restriction. Perhaps small 
exhaust pipes had been used in order 
to miss some part of the structure which 
had not been planned when the heli- 
copter was originally designed. Back 
pressure of one to two in. Hg. is sat 
isfactory. However, five to six in. Hg. 
which has been found in many installa 
tions where exhaust aspiration was 
used, would result in reduction in e?- 
gine horsepower of about 25 per cent. 

Carburetion in the vertical type of 
engine has been & major problem. The 
lower cylinders naturally receive the 
greater amount of the gasoline when 
the engine is starting and often receive 
the excess fuel when the engine 1s 
operating; whereas, with the engine 
in a horizontal position, all runners 
from the cylinders drain back into the 
carburetor zone. Therefore, in the 
vertical engine, greater effort must be 
made to break up the fuel in the maim 

(Turn to page 64, please) 
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New Air Horn Introduced 
By Bendix- Westinghouse 


The Bendix-Westinghouse Automo- 
tive Air Brake Co. of Elyria, Ohio, an- 
nounces a new air horn. Embodying all 
the salient features of the unit it 
supersedes in the Bendix-Westinghouse 
line, the new warning signal presents 
several innovations in design and con- 
struction. The identical rugged con- 





ZephAIRtone horn 


struction of the horn it replaces are 
maintained. This is said to assure 
long, trouble-free service life, low air 
consumption and exceptional penetrat- 
ing qualities. Heavily chrome-plated 
twin bells return to this postwar model. 
The change from the old style consists 
of horizontal alignment of the bells 
which provides better head clearance 
and rigidity. Only one hole is neces- 
sary to mount the new horn against 
three of the previous model. The single 
mounting bolt also functions as the air 
intake and greatly simplifies installa- 
tion. Either hand or foot control is 
available as specified. The trade name 
ZephAIRtone remains to identify this 
new horn. 


New Adjustable 
Spanner Wrench Sets 


Adjustable spanner wrench sets have 
been added to the JO Line tools manu- 
factured by JO Manufacturing Co. of 
South Gate, Calif. They come in three 
sizes which fit the following range of 





JO adjustable spanner wrenches 
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diameters: % in. to 2 in., 1% in. to 
4 in., and 3% in. to 6 in. Each wrench 


»set is of forged steel, heat-treated and 


cadmium plated. A set consists of a 
handle, removable screw, a key arm, 
and three pin arms in graduated sizes. 
The spare pin arms shown fit the mid- 
dle size wrench. With these tools it 
is unnecessary to carry several wrench- 
es in a tool box as the spanner 
wrenches fit fhe range of diameters 
specified with any standard mechanic’s 
handle. 


Steel Balls in 1-MM Size 


Production for immediate industry 
use of high-precision steel balls half 
the size of a pinhead was announced 
by SKF Industries, Inc., Front and 
Erie Sts., Philadelphia, Pa. The minute 
balls, 1-mm in diameter will be avail- 
able for delicate instrument bearings 
and other applications. 

Made to extremely fine tolerances, 
the 1-mm balls average within 0.000,005 
in. of being perfectly round and have 
a diameter variation of 0.000,005 in. 
or less. 

Shipped in lots of 1,000, the balls 
are weighed on apothecary scales and 
packed in oil in plastic bottles. 


Oakite Pickle Control 


Oakite pickle control No. 3, is a new 
addition to the group of specialized 
Oakite cleaning, inhibiting, and neu- 
tralizing materials. A yellowish-brown, 
free-flowing powder with a density half 
that of water, the new material was 
designed primarily for inhibiting hot 
sulphuric-acid pickling solutions. It 
may also be used in mixed sulphuric- 
hydrochloric baths in which sulphuric 
acid predominates. Applications, re- 
ports Oakite Products, Inc., 28A 
Thames St., New York 6, N.’ Y., cover 
installations pickling many types of 
ferrous alloys and castings, hot and 
cold rolled steel, also where pickling 
is done prior to plating or phosphate 
coating or where zine coatings are 
stripped. 


Electroplated Heavy-Duty 
Engine Bearing 

An electroplated heavy-duty engine 
bearing has been developed by the 
Cleveland Graphite Bronze Co., Cleve- 
land, Ohio. The bearing, designated as 
Clevite 77, is intended primarily for 
heavy-duty applications in gasoline and 
Diesel engines for trucks, buses and 
tractors where loads exceed the capaci- 





ties of previous types of bearings, or 
where longer bearing life is desired. 
It is described as an aircraft-type 
product, consisting of a steel back, an 
intermediate layer of a special copper- 
lead alloy, and a thin surface layer of 
a soft bearing alloy. The thin surface 
layer is an alloy of three metals which 
are co-deposited by high-precision au- 
tomatic electroplating equipment. 

The plated layer, about 0.001 in. 
thick, is said to give a bearing surface 
of high load-carrying capacity and good 
fatigue life, and to aid the bearing to 
break in properly. 


Solenoid-Controlled 
Four-Way Valves 


Another new series of four-way 
solenoid-controlled four-port and five- 
port valves has just been added to the 
line of valves made by Numatics, Mil- 
ford, Mich. These valves can be mount- 
ed in any position with either side or 
bottom pipe connections used. 

Two poppet elements, without springs, 
alternately open and close to pressure 
and exhaust by “Fluid Lever” air from 
a solenoid-operated central distributor. 
These poppet elements control the re- 





Four-way solenoid-controlled valve 
made by Numatics 


spective ends of a double-acting air 
cylinder, with either single or dual 
pressure. Seat ports and air passages 
are larger than the inside of standard 
pipe. 

Any working pressure from 0 to 
150 psi is handled. One size, low- 
amperage solenoid with 5/64 in. travel 
is used for all pipe sizes. 

The valve is available with four- 
port base for single-pressure and with 
five-port base for dual-pressure service. 
Both types of bases have side and 
bottom pipe connections with identical 
mountings. The valve body and upper 
structure is standard and will fit either 
base. 

Known as SR-4 series, these valves 
are available in the following pipe 
sizes—™% in., % in., % in., and % in. 
Larger sizes can be supplied upon re- 
quest. (Turn to next page, please) 
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New Scribing Plate 


A new engineering material, known 
as the Kodak green scribing plate, has 
been developed by the Eastman Kodak 
Co., Rochester 4, N. Y., for use with 
optical comparators of the contour pro- 
jection type. 

The plates may be used directly with 
the contour comparators or as printing 
masters for photographically duplicat- 
ing the contour comparator plate. Also, 
they may be used for making small 
photo templates on metals, plastics and 
other materials. 

Eliminating the need for using hy- 
drofluoric acid to etch glass plates, the 
new Kodak product consists of a trans- 
parent green-dyed gelatin coating ap- 
plied to glass. Tolerance lines are 
scribed on the plate by cutting through 
the gelatin film. 

The Kodak green scribing plate is 





Kodak green scribing plate 


said to permit easier, more accurate 
reading. By using a supplemental red 
light behind the plate, tolerance limits 
in shadowed areas are brought into 
sharp relief, showing as_ red _ lines 
against the dark green background. On 
precision grinders equipped with con- 
tour comparators, this permits the ma- 
chine operator to see exactly how much 
material must be cut away to attain 
the desired dimensions. 

Where the original scribed pattern is 
symmetrical, duplicate plates may be 
printed directly from the original on 
photographic plates. Since such a copy 
is a “mirror image,” however, unsym- 
metrical patterns should be scribed in 
reverse or else the final duplicate 
should be printed from a master plate 
prepared from the original. 


Light-Weight, Rigid 
Spiral Tubing 
Ready-made, 


inexpensive concrete- 


forms and ventilating shafts are re-. 


vealed among the possible applications 
of its new spiral tubing by Pratt In- 
dustries, Inc., Frankfort, N. Y. 


Advantages claimed for the new 
Pratt product are light weight, ex- 
treme rigidity and low cost. On con- 


crete form work the tubing is so cheap 
that it may be left on finished pillars, 
piers, and posts. 


One man can carry 
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60 ft of the Pratt tubing 
lengths. 

The tubing is spirally formed from 
metal strip (steel or non-ferrous) with 
edges joined in a continuous four-ply 
lock-seam. The spiral “backbone” is 
said to be the secret of the tubing’s 
rigidity, demonstrated in tests when a 
two-foot section of tubing, stood on 
end, supported over a ton without 
measurable distortion. Wall thickness 
of the tubing thus tested was 0.030 in. 

Thousands of feet of the Pratt prod- 
uct have already gone into air-condi- 
tioning ducts. Pulverized-coal circu- 
lating lines, stacks, stackliners and 
flues, backing for rubber-lined pipe are 
other uses revealed. 

Diameters now offered in Pratt tub- 
ing range from 2 in. to 8 in., in any 
length that can be shipped. 


in 20-ft 


Vinylite-Insulated Cable 


Standard Motor Products, Inc., 3714 
Northern Blvd., Long Island City 1, 
N. Y., is now offering Blue Streak au- 
tomotive cable with vinylite insulation. 
This vinylite insulated cable is said to 
resist the effects of grease, oil, gaso- 
line and “corona.” The new Blue 
Streak cable is available in various col- 
crs and gages. 


Micro-Planer Gage 


The Micro-Planer gage, a new in- 
Spection tool, is manufactured by Ac- 
curate Machine Products Co., 1640 S. 
Hobart Blvd., Los Angeles 6, Calif. 
It uses regular micrometer gradua- 
tions, and positive protection lock. Its 
base is parallel to the checking surface. 

The tool is designed for setting cut- 
ting tools on planers and shapers, in 
conjunction with gage blocks, and with 
sine bars in grinding angles, or as an 
indicator for transferring measure- 
ments. It may also be used as a car- 
riage stop for lathes and as a drill 
press stop, or wherever accurate, con- 
trolled measurements are needed. 

Constructed of hardened and grounc 
tool steel, the Micro-Planer gage con- 





Micro-Planer gage 


sists of a base and body with a thim- 
ble top. By turning the thimble coun- 
ter-clockwise, the body rotates on 
ground micrometer 40-pitch threads, 
raising in increments of 0.001 in. Turn- 
ing the thimble clockwise lowers the 
body. Range of the tool is % in. with- 
out extrusions and up to 2 in. with 
extrusions. All measuring surfaces 
are precision lapped and ground. Ir: 


the thimble is a compensating adjust. 
ment for thread wear. A _ protection 
lock in its base prevents the tool from 
getting out of adjustment after correct 
setting. 


Airfoil Fan Available 
As Individual Unit 


Production of the Evans Airfoil fay 
assembly as an individual unit for use 
in mobile air conditioning, heating, and 
ventilating systems is announced by 
the Thermo-Aire division of Evans 
Products Co., 15310 Fullerton, Detroit 





Evans Airfoil fan 


27, Mich. Previously the Airfoil fan 
assembly has been manufactured ex- 
clusively as a component part of Evans 
bus and truck heating and ventilating 
equipment. The Airfoil fan is an axial 
flow fan molded from a heat and dam- 
age resistant thermosetting plastic. Ii 
incorporates a straight wing section in 
its design. The fan is designed for 
installations where a large amount of 
air circulation is needed and where fan 
installation space and power source are 
limited. 

Weight of the Airfoil fan is concen- 


Gabriel Brings Out 
Line of Thermostats 





The Gabriel Co.. 1407-11 E. 40th 

St., Cleveland, Ohio, has just 

brought out a line of engine and 

heater thermostats. Production is 

now under way. and they are being 

delivered in a wide variety of sizes 
and types. 
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trated at the hub, creating less inertia 
for the fan motor to overcome in start- 
ing. Airfoil fans are available in sizes 
ranging from 2 in. to 14 in. in diameter. 

According to the manufacturer, de- 
sign and performance of this fan make 
possible its use in a wide variety of 
air circulating systems, including the 
cooling, heating and ventilating of mo- 
tor vehicles. 


Improved Drafting Machine 

The Universal Drafting Machine Co., 
1326 W. Third St., Cleveland 14, Ohio, 
has placed on the market a new model 
drafting machine, the Universal Board- 
master. 





Universal Boardmaster 


Boardmaster’s “centralized control 
group” locates every operating control 
at the fingertips of the left hand. All 
controls are grouped within a 2-in. 
radius. By the assembly of “packaged” 
accessory units, a Boardmaster may be 
converted from a horizontal machine to 
a vertical machine. The board range 
of a basic unit is from 0-3 deg.; from 
0-7 deg. by addition of a cartridge 
stabilizer to the upper arm; from 0- 
20 deg. by adding a stabilizer to the 
lower arm as well; and from 0-90 deg. 
by assembly of a weight counterpoising 
unit. Counterbalancing at any angle 
is frictionless. 


New Heavy Duty Brake Dynamometer 


What is said to be one of the largest 
machines for testing automotive brakes 
in the world is now in operation at the 
Bendix brake laboratories. The present 
automotive equipment at Bendix in- 
cludes two brake dynamometers, one 
with a fixed flywheel which depends on 
the motor for developing the power. 
The other has an adjustable flywheel 
and requires almost no power input 
after the flywheel is rotated up to the 
speed for energy. The kinetic energy 
of the flywheel at 2000 r.p.m. is 1,- 
200,000 ft-lb. 

The new testing equipment is a com- 
bination of the two types using the 
motor and the inertia of the flywheel 
for energy. An extra pad or motor 
base for increased power is installed 
on the huge dynamometer frame so 
that an additional motor may be added 
at any time. The minimum capacity of 
the new machine starts where the 
maximum capacity of the smaller ones 
leaves off. 

The new machine consists of several 
units mounted on a base 30 ft 3.0 in. 
long by 7.0 ft wide. The first unit is 
a direct current dynamometer motor 
Which develops from 200 hp to 600 hp 
at 450 rpm with a maximum of 2000 
tpm. Connected to this motor is the 
18.25 in. face, 16,685 lb dynamometer 
flywheel which is made up of movable 
disks 62.75 in. in diam. This flywheel 
is designed to duplicate the energy of 
a minimum 4060 Ib and a maximum 
40,450 Ib road vehicle. 

The torque shafts, one 6.0 in. diam 

and one 4,0 in. diam, are carried in 
bearings 16 in. apart. These bearings 
have a capacity of 19,350 Ib at 500 rpm. 
The torque arm is 21.5 in. long and 
the distance from the center of the 
flywheel to the center of the torque 
arm is 80 in. 
_A Toledo scale, capable of measur- 
ing a load of 15,000 lb which is used 
to measure the developed brake torque, 
has a maximum capacity of 302,500 
lb-in., and is connected to an automatic 
recording instrument. 
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The controls of this powerful ma- 
chine are mounted on a separate panel 
and master control desk. Instruments 
used include chart recording chrono- 


graph pens, tachometer’ generator, 
electric counter, chronofiex automatic 
reset timer and _ counters, electric 


clocks, and hydraulic pressure gage. 
Other units not mounted on the main 
base include a motor generator unit, 
the motor developing 380 hp at 1200 
rpm, and the generator producing the 
direct current to drive the dynamome- 
ter motor, also an amplidyne exciter 
group consisting of two amplidynes, 
exciter, and a 20 hp motor. 

It is also possible to test an entire 
axle assembly with the new equipment, 
if this method of testing becomes de- 
sirable. A mounting is provided at the 
side of the flywheel so that an arm 
can be bolted directly to the base of 
the dynamometer, in line with the cen- 
terline of the flywheel. An axle assem- 
bly can then be mounted on the arm 
so that the tire of the wheel presses 


onto the periphery of the flywheel. An 
air cylinder presses the wheel onto the 
flywheel with the required force to sim- 
ulate the portion of the car weight sup- 
ported by one wheel. The flywheel 
energy is transferred to the brake 
through the tire and wheel assembly 
and is absorbed as the brake brings 
the flywheel to a stop. 

With this new brake testing equip- 
ment, it is possible to test brakes up 
to 300,000 lb-in. torque and the maxi- 
mum capacity is 38,800,000 ft-lb kinetic 
energy. 


P-81 Jet Fighter Planes 
Ordered by Army Air Forces 


Consolidated Vultee Aircraft Corp. 
has received an order from the Army 
Air Forces for an unspecified number 
of P-81 long-range, jet fighters. The 
P-81’s, first planes powered by a gas 
turbine engine driving a propeller in 
the nose and a separate G-E jet engine 
in the tail, will be built at the Vultee 
Field division. 





Bendix brake testing equipment. Reading from left to right: dynamometer 

motor, flywheel shaft with automatic pre-selector mechanism for moving the 

flywheel disks, flywheel brake drum mounted on flywheel shaft, brake 
mounted on torque shaft and the dynamometer scale 





Predictions of a 50 per cent increase 
in production in July over June prob- 
ably will come close to realization. 
The situation is materially better now 
than it has been, but critical shortages 
still continue to prohibit anything like 
capacity production. The trouble is 
that when one shortage is cleaned up, 
another crops out, so that it is a suc- 
cession of different deficiencies. The 
supply of springs for cushions and seat 
backs now is pretty well in hand, but 
nuts and bolts, copper, and certain 
types of steel continue in short supply. 

June production was particularly 
disappointing. That month the indus- 
try built 142,313 passenger cars, 
against a May total of 152,948. Pro- 
duction of trucks fell off from 74,650 
in May to 58,749 in June. The reason 
for the poor showing was the old story 
of strikes and shortages which kept 
most assembly lines down to three or 
four-day operation. July figures are 
expected to show an output in the 
neighborhood of 210,000 to 220,000 cars 
and between 90,000 and 100,000 trucks. 
Prospects for increasing production 
materially above this level are clouded 
by several uncertainties. One is the 
duration of the strikes at three major 
suppliers of fasteners. So far, the in- 
dustry has been able to scour up 
enough fastenings to keep going, but 
with the drain of heavy volume, there 
is some doubt that enough can be 
found to support sustained high pro- 
duction. Copper also is becoming in- 
creasingly scarce. and there is some 
concern about a sufficient supply of cold 
rolled sheet and carbon steel. 


Prices Hold Steady 
Without OPA 

Prices of automobiles and trucks 
were still holding pretty much to the 


OPA levels three weeks after OPA 
went into suspended animation. Manu- 


facturers chose to follow a wait-and- 
see course anc dealers did likewise. 
As a matter of fact, there has been 
considerable support in the industry 
for the contention that whether OPA 
were revived cr not, prices by the 
manufacturers would not go up for the 
present. George T. Christopher, presi- 


dent of Packard. said that his company 
will not raise prices if it can attain the 
volume on which prices were predi- 
cated, and if that 
ceeded, the price 
John Gordon, head 
sion of G.M., sa 


would come 


volume can be ex- 
night even be lowered. 
of the Cadillac divi- 
| recently that prices 
when volume produc- 
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July Production Up 50 Per 
Cent Over June ... Car 


Prices Unchanged Despite 


Lack of OPA Controls... 


Most Oper- 


Manufacturers 
ated at Loss During Second 
Quarter of Year... Few 
1947 Models to be Brought 


Out this Year. 


tion is reached. However, if dealers 
choose to recapture their full prewar 
discount, prices to the buying public 
would shoot up from $80 to $100 on 
the lowest priced cars and considerably 
more on the higher priced makes. 


Manufacturers Expected to Show 
Further Losses in Second Quarter 


Although production of cars and 
trucks during the second quarter of 
this year was considerably better than 
during the first three months, when 
heavy operating losses were suffered 
by most companies, there is little like- 
lihood that more than one or two auto- 
mobile manufacturers will show any 
profit on second quarter operations. 
Hudson and Willys, both of which have 
enjoyed relatively good production, are 
considered to be about the only compa- 
nies with a chance to be in the black. 
Ford is almost certain to show a large 
loss again in the second quarter. Even 
had the company not suffered a six- 
weeks shutdown, production during the 
period was so spotty that a profit 
would be out of the question. General 
Motors, while not closed down, oper- 
ated on very limited schedules and is 
almost certain to show an operating 
deficit. Chrysler should make the best 
showing of the Big Three, since it has 
made the best production record in the 
second quarter and also should not 
have so heavy an overhead as either 
Ford or G.M. Nash, Packard, and 
Studebaker also were in low gear pro- 
duction and undoubtedly will show 
losses. However, production was con- 









of the 


ndustry 


siderably better in the second quarter 
for practically all companies, so op- 
erating losses should be somewhat 
lighter than for the first three months 
of this year. 


Several Factors to Influence 
Date of Model Changeover 


The prevailing opinion in Detroit on 
coming-out time for 1947 models has 
been generally considered to be early 
next year. However, what may be a 
straw in the wind was tossed out by 
Packard recently when the company 
announced that it would not introduce 
new models until well into 1947. Rea- 
sons given were that continued produc- 
tion of present models will supply cus- 
tomers with badly needed cars and 
will avoid a shutdown and unemploy- 
ment. Another reason not stated, but 
which possibly has a bearing, is that 
production this year will not be any- 
where near previous expectations, and 
continuation into next year will help 
greatly in amortizing die and other 
tooling costs. Definite decisions of 
other companies on when to bring out 
new models are known only in the case 
of Ford, which stated some time ago 
that it would be early next year. It 
has been understood however, that 
General Motors, Chrysler and the in- 
dependents (with the exception of 
Studebaker which already has _ intro- 
duced its ’47 line) would come out 
somewhere near the Ford appearance. 

The possibility that the other com- 
might decide to follow the 


panies 
Packard decision offers interesting 
speculation. Production certainly has 


been most disappointing thus far and 
will fall far short of goals originally 
projected for this year. Accordingly, a 
far better showing on tool cost amortl- 
zation could be made by extending 
the model run into next year, an eS- 
pecially attractive prospect in view ot 
the heavy losses suffered during the 
first six months of this year. If the 
present seller’s market still is going 
strong, the companies could sell all the 
cars produced, and this possibility 1s 
considered good. Actually, the onlj 
real reason for a model changeover 15 
to stimulate sales and under present 
conditions of heavy demand it would 
appear to be unnecessary and costly to 
shut down for the changeover until the 
market demands it. At any rate, pro- 
duction between now and next Janu- 
ary and market conditions at that time 
undoubtedly will have a bearing on new 
model introductions. 
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PERSONALS 


Recent Appointments Among Automotive 
and Aviation Manufacturers: 


Ford Motor Co.—John A. Wallace, 
Director of Traffic; Harold E. Joy, Asst. 
Purchasing Agent; Harold T. Youngren, 
Director Engineering and Lewis D. 
Crusoe, member of the executive staff. 

General Motors Corp., Chevrolet Mo- 
tor Div.—Earl W. Pughe, Plant Megr., 
Commercial Body Div., Indianapolis and 
Ralph J. Peterson, Plant Mgr., Com- 
mercial Body Div., Buffalo. 

General Motors Corp., Pontiac Mo- 
tor Div—M. F. Rummel, Purchasing 
Agent. 

Chrysler Corp.—Norman A. Purdy, 
General Manager’s staff in charge of 
automobile Quality Inspection Dept. 

Hudson Motor Car Co.—Cecil Loeb, 
Washington, D. C., Zone Manager; 
Claude Margetts, Atlanta Zone Man- 
ager. 

Nash Motors—Harry E. Cardoze, Jr., 
Asst. Organization Mgr. 


The White Motor Co., Harold O. 
Hoffman, elected Asst. Treasurer; 
George T. Zack, elected Asst. Con- 
troller. 


Twin Coach Co.—John J. Lee, Vice- 
Pres., in charge of Manufacturing. 

Gar Wood Industries, Inc., John J. 
Palmer, Manager Newport News plauat. 

Kaiser-Frazer Corp., Michael Miller, 
Vice-Pres. in charge of procurement 
and administrative engineering; J. F. 
Reis, Vice-Pres. in charge of fiscal op- 
erations; Anthony A. Akins, Regional 
Mgr., Minneapolis and Roy T. Parsons, 
Regional Megr., Buffalo. 

Salsbury Motors, Inc., (subsidiary of 
Northrop Aircraft, Inc.), Carl F. Ham- 
ilton, Mgr. of Service and Sales Div.; 
Orville E. Mohler, Sales Mer. for in- 
dustrial engine div. 

Fairchild Engine and Airplane Corp., 
Personal Planes Div., J. Harvey Grey, 
Sales and Service Mer. 

Lear, Inc., Harry E. Rice, Chief En- 
gineer, Home and Aircraft Radio Div.; 
Harry S. Jones, Chief Engineer, Charge 
of Research and Development; William 
J. Perfield, Mgr. Engineering, Electro- 
Mechanical Div. 

Goodyear Aircraft Corp., J. B. Jones, 
Mgr. recently organized aerophysics 
Dept. 

McDonnell Aircraft Corp., George E. 
bounds, Director of Public Relations. 

Indian Motocycle Co., Clarence L. 
Washburn, Plant Supt. in charge of 
Manufacturing. 

E. I. duPont deNemours & Co., Inc., 
Ammonia Dept., Elmer F. Schumacher, 
Director of Sales; Dr. Harry R. Ditt- 
mar, Asst. Director. 

E. I. duPont deNemours & Co., Inc., 
Plastics Dept., Dr. Robert M. Evans, 
Asst. Mgr. of Industrial Div.; Calvin 
R. MacBride, Asst. Mgr., Products Div. 

E. I. duPont deNemours & Co., Inc., 
Photo Products Dept.; William M. 
Springer, X-Ray Products Mer. 

Ampco Metal, Inc., Henry A. Mullen, 
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Manager, Resistance Welding Sales. 
The Budd Co., Charles L. Fike, Assi. 


to Donald Alexander, Vice-Pres. in 
charge of Sales. 

The Liquid Carbonic Corp., George T. 
Jahnke, Director of Advertising. 

The International Nickel Co., Inc., 
R. W. Mason, Jr., Metallurgist and con- 
sultant to consumers and producers, 
Development and Research Div. 

Eleo Lubricant Corp., J. E. Reagan, 
Vice-Pres. and Member of Board of 
Directors and General Manager of the 
company. ; 

Lovejoy Tool Co., Inc., Don H. Proc- 
tor, Chief Sales Engineer. 

R. M. Hollingshead Corp., John R. 
Flynn, Comptroller; Victor M. Mantz, 
Director of Research and Albert E. 
Moore, Chief Chemist. 

Pennsylvania Salt Co., Richard T. 
Nalle, elected a member of the board 
of directors. 

The Parker Alliance Co., D. A. Cam- 
eron, Asst. General Sales Megr.; J. E. 
Murphy, Mgr., Distributor Sales. 

Acme Aluminum Alloys, Inc., Richard 
C. Crouch, elected a member of the 
Board of Directors. 


Trade Practice Rules for 
The Piston Ring Industry 


Following an industry-wide confer- 
ence at Chicago, in April, and a public 
hearing at Washington, in June, the 
Federal Trade Commission promul- 
gated a set of Trade Practice Rules for 
the piston ring industry. The Piston 
Ring Manufacturers Group had origi- 
nally requested the promulgation of 
such rules, and they were unanimously 
approved by all present members of 
the Group. 

The rules relate to the sale and dis- 
tribution of piston rings for use as 
original or replacement equipment in 
all types of internal combustion en- 
gines, steam engines, and compressors. 
Members of the industry include manu- 
facturers, distributors, jobbers, and 
others who place piston rings on the 
market. In the rules, various unfair 
methods of competition, unfair or de- 
ceptive acts or practices, and other 
trade evils are listed and proscribed. 

The unfair trade practices embraced 
in Group I of the rules are considered 
to be unfair methods of competition, 
unfair or deceptive acts or practices, or 
other illegal practices, prohibited under 
laws administered by the Federal 
Trade Commission. The Group I rules 
apply to: Misbranding; false advertis- 
ing; deceptive concealment of price 
charged for so-called premiums; false 
and misleading price quotations; false 
invoicing; imitation of trade-marks, 
trade names, etc.; misuse of word “free,” 
etc.; false, misleading, or deceptive 
guarantee; coercing purchase of one 
product as a prerequisite to the pur- 
chase of other products; exclusive 
deals; commercial bribery; “push 
money,” “spiffs,” ete.; consignment 
shipping (under some _ conditions) ; 


defamation of competitors or dispar- 


agement of their product; selling below 
cost; and discrimination. 

Compliance with trade practice pro- 
visions embraced in Group II of the 
rules is considered to be conducive to 
sound business methods, and is to be 
encouraged and promoted individually 
or through voluntary cooperation exer- 
cised in accordance with existing law. 
Non-observance of such rules does not 
per se constitute violation of the law. 
Where, however, the practice of not 
complying with any such Group II rule 
is followed in such manner as to result 
in unfair methods of competition, or 
unfair or deceptive acts or practices, 
corrective proceedings may be insti- 
tuted by the commission as in the case 
of violation of Group I rules. Trade 
practices covered by Group II rules 
are: publishing and circulating inde- 
pendent price lists; maintenance of ac- 
curate records; returning of merchan- 
dise, and arbitration. 


J. F. Winchester Retires 


J. F. Winchester, associated with the 
growth of the Standard Oil Co. of New 
Jersey for 33 years, is retiring from 
that company. Recognized throughout 
the industry as an authority on auto- 
motive engineering, and the author of 
many current articles, Mr. Winchester 
has elected voluntary retirement under 
the company’s established annuity plan. 


CALENDAR 





Conventions and Meetings 


lst Annual Revival Glidden Tour, 
Albany, N. Y. Aug. 17-24 
SAE Natl. West Coast Trans. and 
Maint. Meeting, Seattle Aug. 22-24 
National Air Races, Cleveland 
Aug. 30-Sept. 2 
Natl. Aeronautic Assoc. of Canada, 
International Air Show, Toronto 
Aug. 30-Sept. 7 
Natl. Chemical Exposition, Chicago 
Sept. 9-13 
American Chemical Soc., Chicago Semi- 


Annual Mtg. Sept. 10-14 
SAE Natl. Tractor Meeting, Milwau- 
wee, Wis. Sept. 11-12 
Natl. Assoc. of Foremen Convention, 
St. Louis Sept. 12-14 
Instrument Society of America, ist 
Natl. Show, Pittsburgh Sept. 16-20 


SAE Natl. Aeronautic Mtg. & Aircraft 


Eng. Display, Los Angeles Oct. 3-5 
Natl. Aircraft Show, Cleveland Oct. 4-12 
1946 Natl. Aviation Clinic, Oklahoma 

City Oct. 14-17 


SAE Natl. Transportation and Mainte- 
nance Meeting, Chicago Oct. 16-17 
Amer. Soc. Body Eng. Technical Meet- 


ing, Detroit Oct. 23-25 
SAE Natl. Fuels & Lubricants Mtg., 
Tulsa Nov. 7-8 


French Aero Show, Grand Palais, Paris 
Nov. 15-Dec. 1 

American Welding Society Annual 
Meeting, Atlantic City Nov. 17-22 

Natl. Metal Congress and Exposition, 
Atlantic City Nov. 18-22 

SAE Natl. Air Transport Engineering 


Mtg., Chicago Dec. 2-4 
Natl. Standard Parts Assoc. Conv., 
Atlantic City Dec. 6-7 


Motor ‘& Equip. Wholesalers Assoc. 
Conventien, Atlantic City Dec. 6 
Automotive Service Industries Show, 
Atlantic City Dec. 9-14 
Int. Aviation Celebration & Exhibition, 
El Paso Dec. 12-15 
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High-Production Presses 

E. W. Bliss Co.—New catalog No. 
27-A describes and illustrates Bliss 
High-Production Presses, ranging in 
size from 8 to 300 tons, Series 600, en- 


gineered to produce automatically 
large quantity stampings requiring 
comparatively short and _ increased 


strokes per minute. Three different 
sizes and designs of coil cradles for 
feeding stock automatically are also 
described. Parts stamped out of brass, 
steel and aluminum with progressive 
and compound dies are also illustrated 
and data describing Bliss press used 
for each and the production rate 
achieved. 


High Nickel Alloy Steels 


The Carpenter Steel Co.—A compre- 
hensive booklet on the properties and 
uses of high nickle alloy steels includes 
a unique diagram showing the three 
fundamental effects upon which appli- 
cations are based—temperature perme- 
ability, expansion and magnetic per- 
meability. Data is given on the possi- 
ble uses for which each alloy can be 
employed. A consolidated table shows 
the properties for the entire range 
of nickel content, including tensile 
strength, hardness values, etc. The 
booklett also covers low expansion al- 
loys, temperature compensator alloys, 
glass sealing alloys and high permea- 
bility alloys. 


Pneumatic Tools 


The Aro Equipment Corp.—New 40- 
page catalog, No. 46, describing the 
complete line of Aro Pneumatic Tools 
for industry. Seventy-five standard 
models are shown with specifications, 
including many new air tools recently 
developed and introduced by Aro. A 
number of tools developed for special- 
ized applications are included, together 
with descriptive data on a broad range 
of bits, finders, holders and other ac- 
cessory equipment. 


Metals and Alloys 


Westinghouse Electric Corp.—A 
guide to the properties and applications 
of 18 recent metallurgical developments 
is presented in a new 48-page illustrat- 
ed booklet for engineers and designers. 
Section I is a detailer discussion of the 
physical and electrical characteristics 
of Westinghouse magnetic metals and 
alloys; Section II, properties and ap- 
plications of tungsten, molybdenum and 
Cupaloy are described; Section III, two 
glass sealing alloys, Kovar A and 
Dumet, are outlined; Section IV, cov- 
ers brazing and soldering alloys and 
Section V, physical and mechanical 
properties of K-42-B, a high tempera- 
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ture alloy. Tables of physical and elec- 
trical characteristics of the new metals 
and alloys are included. 


Cutting Fluids 


D. A. Stuart Oil Co.—Technical Bul- 
letin No. 4 discusses types of cutting 
fluids and methods of testing lubricants 
and illustrates the function of sulphur 
and other additives in cutting fluids by 
test results and graphs. 


DoALL Production Short Cuts 

The DoALL Company—a new 22- 
page booklet, DoALL Equals Ten Plus, 
describes the technique of contour ma- 
chining and its application in metal 
working shops. It is designed as a 
ready reference on machining opera- 
tions and is a pictorial time study of 
metal fabricating short cuts. 


Castings 

Shenango-Penn Mold Co.—New bul- 
letin, Centrifugal and Static Castings 
of Plain or Alloyed Irons, includes data 
on the latitude and advantages of the 
centrifugal process, typical centrifugal- 
ly cast products, field service, machin- 
ing facilities and includes a_ useful 
chart giving comparative specifications, 
applications and chemical and physical 
characteristics of the various standard 
irons. 
Milling Machines 

The Cincinnati Milling Machine Co.— 
Catalog No. M-1429 containing design 


information, specifications and illustra- 
tions of the No. 2 MI Milling Machine. 


Welding Electrodes 


Jessop Steel Co.—Booklet, Jessop 
Stainless Steel Welding Electrodes, 
contains complete information on the 





selection and application of Jessop 
stainless electrodes for welding stain- 
less steel. Current range is furnished 
for each type of rod in varying diam- 
eters. 


Power Transmission Belting 

The B. F. Goodrich Co.—A new fold- 
er on its line of power transmission 
belting for drives of any size, pictures 
and describes its flat and V-belting for 
various services, as well as sheaves, 
belt dressings and the Plylock method 
of making flat transmission belts end- 
less on the job. 


Air Cylinders 


Hanna Engineering Works—Catalog 
No. 234 gives complete specifications 
and operating data for Hanna Air 
Cylinders. 


Weekly Production of 
Cars and Trucks in 
U.S. and Canada* 


Corresponding 





Week ending 1946 Week in 1941 
Se ee 13,920 76,690 
pe 23,340 115,935 
. Se 28,465 124,025 
ae 29,410 121,948 
WO. Bvivecees 29,295 124,400 
Ee 23,785 127,675 
| eee 21,555 127,510 
mewseuen 19,410 127,740 
Res caskeeeee 17,575 126,550 
Risicevcas 23,050 125,915 
See 35,020 131,410 
Diiaacweks 37,285 123,805 
ee 43,070 124,165 
Apt. Boccccice 47,735 116,255 
eee 49,425 99,260 
ae 57,565 99,945 
Se? 64,620 108,165 
BN SO noses 67,060 130,610 
| re 71,335 132,380 
A 48,565 127,255 
nsecass 53,020 133,560 
8 case ces 31,895 106,395 
eer 43,175 133,645 
ee 50,206 134,682 
Bava cscbee 64,475 133,565 
i eewuies 64,015 127,926 
i. eee 45,175 96,457 
<n 74,015 114,318 
ee 78,995 109,912 
Teta... 1,191,881 3,482,098 


*Compiled by Ward’s Automotive Reports. 


Bus Has Two Chevrolet Engines 


This is the rear view 
of the pilot model of 
a passenger bus, de- 
signed and built by 
the Flexible Co., 
Loudonville, Ohio, 
and powered by two 
93 - hp Chevrolet 
Loadmaster truck 
engines. Known as 
the dual-engine Clip- 
per, the bus is plan- 
ned for long - dis- 
tance and suburban 
over - the - road 
passenger runs. 
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Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Auto- 
MOTIVE and AVIATION INDUSTRIES 


Further wide fluctuations of general 
business activity have been indicated. 
The New York Times index for the 
week ended July 6 stands at 123.3, as 
compared with 133.6 for the preced- 
ing week and 122.2 a year ago. 


Sales of department stores, as re- 
ported by the Federal Reserve Board, 
for the week ended July 13 equaled 
210 per cent of the 1935-39 average, 
as compared with 192 in the preceding 
week. Sales were 25 per cent above 
the corresponding distribution in 1945, 
as against a like advance of 26 per 
cent for the week before. The total 
in 1946 so far reported is 28 per cent 
greater than the comparable sum in 
1945. 


Electric power production increased 
by more than the usual season amount 
during the week ended July 13. The 
output was 3.2 per cent below the 
comparable amount last year, as com- 
pared with a similar recession of 6.0 
per cent in the preceding week. 


Railway freight loadings during the 
same week totaled 895,080 cars, 31.7 
per cent more than the figure for the 
week before and 1.3 per cent above the 
corresponding number a year ago. 


Crude oil production in the week 
ended July 13 averaged 4,934,400 bar- 
rels daily, 28,950 barrels more than 
the average for the preceding week 
but 9,600 barrels below the compar- 
able figure in 1945. 


Bituminous coal and lignite produc- 
tion during the week ended July 6, 
reflecting the influence of vacations 
and a holiday, was estimated at 
6,570,000 tons, as compared with 12,- 
380,000 tons in the week before and 
8,050,00 tons a year ago. The output 
in 1946 so far reported is 2.9 per cent 
below the corresponding production in 
1945. 


Civil engineering construction vol- 
ume reported for the week ended July 
18 by Engineering News-Record. 
$130,410,000, is 13 per cent less than 
the figure for the preceding week but 
160 per cent above that recorded a 
year ago. The total shown for twenty- 
nine weeks this year is 202 per cent 
more than the comparable sum in 
1945. The increase in private con- 
struction is 6542 per cent, and the 
advance in public construction is 65 
per cent, 


The wholesale price index of the 
Bureau of Labor Statistics for the 
week ended July 13 is 120.7 per cent 
of the 1926 average, as compared with 
117.2 for the preceding week and 105.6 
a year ago. 


Member bank reserves increased 
$79,000,000 during the week ended 
July 17. Underlying changes thus re- 
flected include a decline of $124,000,- 
000 in Reserve bank credit and a de- 
crease of $151,000,000 in Treasury 
deposits with Federal Reserve banks, 
accompanied by a decline of $94,000,- 
000 in money in circulation, 


Total loans and investments of re- 
porting member banks declined $434,- 
000,000 during the week ended July 
10. A rise of $106,000,000 in commer- 
cial, industrial and agricultural loans 
Was recorded. The sum of these 


business loans, $7,717,000,000, shows 
a net increase of $1,789,000,000 in 
twelve months. 
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Britain Celebrates 
Golden Jubilee 


Employing the slogan, “Vital to the 
Life of the Nation,” Great Britain is 
beginning a celebration of the motor 
industry’s Golden Jubilee this year. 

The celebration, being directed by 
the Motor Industry’s Jubilee Commit- 
tee, began July 18 and _ continues 
through Nov. 20. 

On July 18, the Rt. Hon. John Wil- 
mot, M. P., Minister of Supply, offi- 
ciated at the opening of the headquar- 
ters of Britain’s Motor Industry at 148 
Piccadilly. This building, formerly the 
town house of Baron Lionel de Roths- 
child, will henceforth house the activi- 
ties of the Society of Motor Manufac- 
turers and Traders, the organization 
which has represented British motor 
manufacturers since 1902. 

The official opening of the new head- 
quarters was followed on July 19 by 
the opening of the Jubilee Exhibition, 
“Pageant of 50 Years of Progress,” 
which will be open to the public at the 
Piccadilly headquarters until Aug. 10. 

This exhibition will portray fifty 
years of automotive history by means 
of scale models of motor vehicles built 
from 1896 onwards. By means of ani- 
mated displays and a special documen- 
tary film, “The Nation’s Vital Life 
Line,” visitors will be able to trace the 
growth of the industry since Nov. 14, 
1896, the historic date when the notori- 
ous “Locomotives on the Highways Act” 
of 1878 was repealed and which Brit- 
ish motorists annually celebrate as 
“Liberty Day.” 

After its run in London, the exhibi- 
tion will be taken on tour, showing at 
Cardiff from Aug. 26 to Sept. 7. Bir- 
mingham from Sept. 20 to 26, Coventry 
from Oct. 4 to 9, and Manchester from 
Oct. 21 to Nov. 2. 

On July 27 the London Cavalcade, a 
pageant of motor vehicles, toured the 
metropolis. No less than 450 vehicles, 
each typifying the year of its “vintage” 
from 1896 to 1946, along with motor 
transport vehicles of all kinds, motor- 
ized equipment of the Army and Royal 
Air Force, and farm tractors and other 
automotive contributions to agriculture, 
paraded through the city accompanied 
by prize bands of the motor industry. 


New Die Casting Plant 
Planned by ALCOA 


Application has been filed with the 
Civilian Production Administration by 
Aluminum Co. of America for permis- 
sion to erect a plant in Des Plaines, II1., 
for the manufacture of aluminum die 
castings. 

The plant would be built on a 35-acre 
site at Wolf and Algonquin Roads, Des 
Plaines, and would include manufac- 
turing, service and office buildings. Ac- 
cording to present plans, the plant 
would have floor space of approximate- 
ly 190,000 sq ft, and would employ 400 
to 500 workers when manufacturing 






operations get under way. Possible 
future expansion might nearly double 
the plant area and employment figures. 


AC Spark Plug Division 
To Manufacture Plastic Parts 


Indicative of the trouble automobile 
companies are experiencing in getting 
suppliers to provide needed automotive 
parts is the decision of the AC Spark 
Plug Div. of G.M. to enter into manu- 
facture of plastic parts. Sources from 
which these parts were previously 
bought are being retained until the new 
department now being set up can meet 
assembly needs. At the outset, produc- 
tion will be limited to parts used in 
the making of instruments and instru- 
ment panels. The division has been ex- 
perimenting with plastic manufacture 
for the past five years in a limited way. 
It has produced successfully plastic 
odometer wheels and cams for bomb- 
sights. Suppliers are said to be re- 
luctant to take contracts for close tol- 
erance parts needed in the manufacture 
of cars when they can use facilities 
for production of toys, toothbrushes 
and similar items which have no set 
tolerances. Straight compression mold- 
ing will be used for parts requiring 
high pressure molding. Some large 
presses used for aircraft spark plug in- 
sulators have been remodeled for this 
work. Other parts will be made by the 
injection molding process. Production 
will be on a three shift basis eventually. 


Central Foundry Division 
Set Up By General Motors. 


General Motors has organized a Cen- 
tral Foundry Division to provide addi- 
tional foundry services to any of the 
Corporation’s divisions which require 
it. It will be included in the General 
Engine Group under jurisdiction of 
H. K. Evans, vice-president. Initial op- 
erations will be at Lockport, N. Y., 
where the grey iron foundry, now oper- 
ated by Harrison Radiator Division, 
will be taken over. The foundry is be- 
ing revamped and new equipment in- 
stalled for production of shock absorber 
castings. 


Obituary 


Leslie B. Davis, secretary-treasurer 
of the Perfect Circle Co., Hagerstown, 
Ind., for the past 17 years, died on 
July 14. 


John W. Peterson, technical sales 
service manager of the Bendix Prod- 
ucts Division, Bendix Aviation Corp., 
South Bend, Ind., died of a heart at- 
tack at his home during the night of 
July 16. 


Carl E. Bolte Appointed 


Carl E. Bolte, formerly president and 
general manager of the Slater Mill & 
Elevator Co., Slater, Mo., has been ap- 
pointed executive secretary of the Na- 
tional Lubricating Grease Institute. 


51 






BLMA Elects Officers, 
Ratifies New Constitution 


A new constitution streamlining the 
Brake Lining Manufacturers’ Associa- 
tion, Inc., to bring all of its resources 
behind its new programs of safety edu- 
cation and standardization of friction 
materials that was proposed early this 
month at a convention at Absecon, 
N. J., has been ratified by the member- 
ship. The announcement was made to- 
day by Robert B. Davis, newly elected 
president, at his offices where he is ex- 
ecutive officer of the Raybestos Division 
of Raybestos-Manhattan, Inc., Bridge- 
port, Conn. 

Organized in 1924, the association 
was first incorporated in 1927 as the 
Asbestos Brake Lining Association. It 
was re-incorporated under its present 
name in 1933 when the present execu- 
tive headquarters were established at 
370 Lexington Ave., New York. For 
the past two years James S. Doyle, au- 
tomotive staff manager of Johns-Man- 
ville Corporation, New York, has served 
as president and directed the plans for 
the reorganization under another con- 
stitution. 

The new constitution provides for a 
board of directors, restricted to chief 


Motor Vehicle Factory Sales 


Automobile Manufacturers Association, Detroit 


1946 Motor Vehicle 


Sales, by Months, U. S. Plants 





Motor Trucks and 
Passenger Cars Commercial Cars 
Passenger Motor Trucks and Domestic Foreign Domestic Foreign 
1946 Cars Commercial Cars Total 1946 Market Markets Market Markets 
January 56,367 45,461 101,828 January... 53,441 2,926 38,367 7,094 
February 57.782 35,179 92.961 February ee 3.673 26,938 8,241 
March 85,810 38,160 123,970 Merch............. . 80,239 5,571 29,538 8,622 
April 130,816 81.710 212,526 —_eibaketetad atts 124,052 6.764 63,374 18,336 
May 168,759 76.162 244,921 ae alenoiserts 160,059 8/700 60,688 15.474 
June 141,090 60,812 201 902 june... 131,284 9.806 50,998 9,814 
6 Months 640,624 ~ 337,484 978.108 6 Months............ 603,184 37,440 269,903 67,581 
€ 
Motor Truck Factory Sales by Gross Vehicle Weight 
TOTAL 
1946 
GVW (Ib.) January February March April May June 6 Months 
5,000 & less 18,535 13,758 16,821 26,925 26, 209 32,890 135,138 
5001-10, 000 3.877 3,102 3064 20,136 14,482 6.792 51.453 
10,001-14.000 9/058 9.434 7,389 19.553 23,694 12,855 81,983 
14,001-16 000 8,499 4,624 7'791 9,788 6.176 3,457 40,335 
18,001-19.500 1,607 1,151 411 1.711 2002 1,556 8.438 
19. 501-26 .000 2° 136 1,760 1,223 1691 1,729 1,469 0,008 
Over 26, 000 1,282 1,085 937 958 1,081 1,019 6,362 
Total...... "44,994 “34,914 37,636 80,762 75,373 60,038 333,717 
DOMESTIC MARKET 
5,000 & less 17,331 11,822 14,433 23,956 23,122 29,657 120,321 
5001-10, 000 3,151 2785 2343 11,755 8,683 4.898 33,615 
10;001-14, 000 8.713 5.479 4,388 15.731 19,563 9/799 61.673 
14,001-16,000.. 6.457 3,156 5,630 7,105 4,360 2'377 "085 
16,001-19,500 1,121 869 325 1516 1,635 1/279 6.745 
19/501-26.000 1950 1,589 1,104 1,547 1576 1,309 : 
Over 26,000... 1,208 1,028 872 910 1,008 928 5,954 
asi ees 37,931 26,708 29,095 62,520 59,947 50,247 286, 448 
FOREIGN MARKETS 

5,000 & less.......... 1,204 1,936 2,388 2,969 3,087 3,233 14,817 
§,001-10,000... 726 317 721 8,381 5,799 1/894 17,838 
10;001-14,000.|. |... 2,345 3,955 3,001 3,822 4,131 3/056 20,310 
14,001-16,000.| || 2° 042 1,468 2: 161 2’ 683 1,816 1,080 11,250 
16,001-19,500......... ha 486 282 86 195 367 277 1,693 
19,501-26.000..... rea, 186 191 119 144 153 160 953 
Over 26,000........ 74 57 48 91 408 
7,063 8,206 8,541 18,242 15,426 9,791 67,269 


executives, which chooses its president 
and vice-president from the board, a 
treasurer from the membership at 
large and an executive vice-president 
and secretary to carry on association 
affairs. 

Chosen for the vice-presidency was 
Thomas L. Gatke, president of the 
Gatke Corp., Chicago; for treasurer, 
William H. Dunn, comptroller of Ray- 
bestos-Manhattan, Inc., Passaic, N. J.; 
for executive vice-president, T. E. 
Allen, formerly of the American Auto- 
mobile Association, Washington, D. C., 
and for secretary, Miss Harriet Dusch- 
ek, for many years in the headquarters. 

The principal effectiveness of the 
new constitution is in the executive 
powers given the board of directors for 
the direction of many improvements 
within the industry, including stand- 
ardization of brake lining sizes. 


Approximate Prices of 
Kaiser and Frazer Cars 

Prices for the Kaiser and Frazer au- 
tomobiles will be announced on Aug, 15, 
according to Joseph W. Frazer, presi- 
dent of Kaiser-Frazer Corporation. He 
said that he hopes production costs will 
allow a price of about $1650 for the 


Factory 





Factory Sales to Domestic and 


Foreign Markets, by Months 





Frazer and indicated that there is g 
good chance of hitting that figure. Ne- 
gotiations with OPA continued during 
the period when that agency was le- 
gally out of existence, so that in any 
event no time would be lost in getting 
approval of prices. The Kaiser will be 
priced at between $150 and $200 under 
the Frazer. The two cars are similar 
mechanically, but differ principally in 
appointments. The Frazer has foam 
rubber cushions, wider and _ heavier 
bumpers, more elaborate grilles, and 
better quality of upholstery. An over- 
drive also is available as _ optional 
equipment on the Frazer. 






Rogers Diesel and Aircraft 
Corp. Changes Name 


Rogers Diesel and Aircraft Corp. has 
changed its name to R. B. Rogers Com- 
panies, Inc., it was announced by Cald- 
well Baker, vice-president. 

The Rogers group of interests in- 
cludes the Indian Motocycle Co. and 
the Ideal Power Lawn Mower Co. of 
Springfield, Mass.; Hill Diesel Engine 
Co. of Lansing, Mich.; Edwards Co, of 
Sanford, N. C.; Fox Industries of 
Philadelphia; Rogers International 
Corp. of New York, and others. 
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\ SPEED NUT 
USERS 


LL you whe 


They Changed 


ac 
| SPEED NUTS 


No. 2 in a series, “The Customer Talks’ 


ASSEMBLY ADVANTAGES 


Applied faster 


Will not “freeze” to talactele t 


Will not “clog” with paint 
Reduce assembly costs 


Eliminate lock washers 














Let Duo-Therm’s Chief Engineer, D. F. Jones, 
tell you what he thinks. His letter above leaves 
no doubt about the advantages of SPEED 
NUTS in the manufacture and servicing of 
hundreds of thousands of fuel oil heaters by the 


Eliminate handling of material 
Perform multiple functions 


Weigh less 






Prevent vibration loosening 


Protect fragile materials 
ole Tolar i mele lulers(— 


Duo-Therm Division of Motor Wheel Corporation. 


SPEED NUTS help keep down the costs on Duo- 
Therm’s modernized assembly lines. And the ease 
with which SPEED NUTS are removed greatly 
speeds up servicing their units in the field. 


Why postpone the improvement of your product 
assembly? Eliminate waste motions, unnecessary 
parts and useless weight by changing to SPEED 
NUTS. Send your complete assembly details 
when writing for samples as SPEED NUTS are 
made in over 3,000 shapes and sizes. 


TINNERMAN PRODUCTS, INC. ¢ 2059 FULTON ROAD, CLEVELAND 13, OHIO 


in Cenada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
tn England: Simmonds Aerocessories, Ltd., London 





In France: Aerocessoires Simmonds, S. A., Paris 
tn Australia: Simmonds Aerocessories, Pty. Ltd., Melbourne 
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New Truek Registrations’ 


1946 New Truck Registrations May Surpass 1941 Record 


With this issue of AUTOMOTIVE AND 
AVIATION INDUSTRIES we are once again 
able to renew for our readers the pre- 
war service of providing new truck 
registrations by makes and by months. 
This service which was discontinued in 
March, 1942, will once again be a spe- 
cial monthly feature of AUTOMOTIVE 
AND AVIATION INDUSTRIES. 


During the first four months of 1946 
there were 128,295 new trucks regis- 
tered throughout the United States. 
For the same period of 1941, the last 
complete year for which new truck 
registrations are available, there were 
227,603 new trucks registered, indicat- 
ing a decline for 1946 from 1941 of 
about 43.5 per cent. However, on the 
basis of partial returns for the month 
of May this rate of decline is rapidly 
decreasing as 41 state returns for that 
month are running behind 1941 by only 
slightly over 16 per cent. 


Of the 19 truck manufacturers whose 
new registrations are reported by R. L. 
Polk & Co., four companies, Chevrolet, 
Dodge, Ford and International were 
responsible for approximately 76 per 
cent of the new registrations. Ford is 
in the lead with 39,196 trucks regis- 
tered in the first four months of the 
year. Dodge is running second with 
26,308, International third with 18,524 
and Chevrolet fourth with 13,449. In 
1941 Chevrolet was in the lead followed 
by Ford, International and Dodge in 
the order named. 


While the volume producers of trucks 
all show a decline in new registrations 
for the first four months of this year 
as compared with 1941, with the excep- 
tion of Dodge who has a gain of about 
6300 units, many of the smaller manu- 
facturers indicate material gains. 
Willys shows a 1510 per cent increase. 
Reo 420 per cent increase, Federal 139 
per cent and Studebaker 137 per cent. 
Other companies with material gains 
are Autocar, Brockway, Divco, F.W.D., 
Hudson and Sterling. Diamond T and 
Mack have about the same number of 
new registrations for this year as com- 
pared with 1941. 


Given freedom from strikes and an 
ample supply of parts and supplies 
there is every reason to believe that be- 
fore 1946 comes to an end sales for the 
year will have passed those for the 
peak year of 1941 and a new record 
will have been established. 


_ 
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First Four Months of 1946 and 1941 Compared 

























































































































































FOUR MONTHS 
Make ——. | | agrover | Per cent | af 
Year March April Units 1941 of Total | States?) 
1946 967 320 1,287 + 62.0 1.00 231 
Autocar «=a Ta i ae ee oe 
1946 851 311 1,162 + 69.4 91 209 
Brockway ae a a Pa a 
1946 7,045 6,404 13,449 — 82.2 10.48 11,128 
Chevrolet ee ar ae lee 
* 1946 1,480 691 2,171 none 1.69 282 
Diamond T a: ae a ke x eee a 
‘ 1946 676 369 | 1,065 | + 45.5 .83 319 
Divco . we ae ok eee 
1946 17,969 8,339 26,308 + 31.5 20.51 6,587 
Dodge © we 88 1 Jae Ie 
1946 890 315 1,205 + 138.5 .94 347 
Federal 11. | 30 | i37 | Sos | ...... | .22 | 128 
1946 27,952 11,244 39,196 — 42.2 30.55 6,788 
Ford ~~ 4941 | 50,990 | 16,789 | 67,7799 | ...... 29.78 | 12,003 
1946 114 53 167 + 79.6 .13 30 
F.W.D. = Tat at’ at tT a 
1946 1,460 954 2,414 — 83.5 1.88 1,393 
G.M.C. eer se 2k 3 ee “lca Tt oe 
1946 311 241 552 + 80.0 .43 226 
Hudson 1941 | 213) 1294 | 307 cod 13 45 
a 1946 14,279 4,245 18,524 — 42.0 14.44 4,076 
International ec Se UE OE 
1946 2,398 546 2,944 none 2.29 306 
Mack . tc ek 3k See Ie 
1946 3 1 Seer 1 
Plymouth 4941 | 2,636 | 1,08 | 3,677 | ...... 1.62 | 739 
1946 1,540 858 2,398 + 420.0 1.87 473 
Reo a 2 at 4a 3 eee ~ 20 | 107 
* 1946 135 57 192 + 28.0 .15 call 
Sterling . ee 1 Te 1 ee ee 
1946 1,785 1,348 3,133 + 137.0 2.44 1,465 
Studebaker . Bo Ve Le oe Lae 
p 1946 2,109 648 2,757 - 9.2— 2.15 is mit 
White on} 2.128 | ee | 300 |. | ee | om 
? | 4946 «| 4,692 | 3,638 | 8,330 | +1510.0 6.49 | 1,777 
Willys ler | ae |e | | | 
. | 1946 | 719 318 | 1,037 | + 111.0 82 174 
Miscellaneous = |—4,-|-m | ow |= |. | a |) 
1946 87,375 40,920 | 128,295 — 43.3 100.00 36 547 
Total | “4941 “163,367 | 64,236 | 227,608 |... | 100.00 | 43,631 














* Data from R. L. Polk & Co, 


+ Missing states are California, Illinois, Missouri, New York, Oklahoma, Texas, Vermont, and Wisconsin. 
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How Big Should a Needle Bearing Be? 















lal ... Big enough to carry the load. But whatever the actual 
ao size required—the Torrington Needle Bearing is the most 
228 


compact anti-friction bearing unit ever devised. 


— In relation to its radial load capacity it has the smallest O.D. 


_ of any comparable anti-friction unit—an important design 
306 advantage from the standpoint of space-savings and weight 
639 reduction. 

ial Experience in hundreds of different applications has dem- 
b. onstrated the practical advantages of this high unit load 
capacity in terms of design improvement, increased operating 
rs efficiency, and manufacturing economy. 

6 Ask our engineering department to translate these Needle 
5 Bearing features in terms of your own design requirements...to 
253 show you how small a bearing can be to give you all these 
mi advantages. Your inquiry involves no obligation. 

594 

sed THE TORRINGTON COMPANY 

aad TORRINGTON, CONNECTICUT SOUTH BEND 21, INDIANA 
Lindl . Offices in All Principal Cities 
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TORRINGTON NEEDLE BEARINGS 
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Aviation Gas Turbine 
Installation Problems 


By M. C. BENEDICT 


Aviation Gas Turbine Division 
Westinghouse Electric Corp. 


Au SUCCESSFUL airplane designs have 

at least one feature in common. 
This feature is that the engine delivers 
its predicted performance or better 
when coordinated with an installation 
arrangement which satisfies the speci 
fied engine and airplane operating con- 
ditions safely and efficiently. 

Proper location of the inlet air duct 
is one of the major problems. The ratio 
of duct inlet area to engine inlet area 
selected should provide the best com- 
promise performance to suit the opera- 
tional requirements of the airplane. 
The result will usually be a slightly 
diffusing duct which will not penalize 
either take-off or high speed perform- 
ance. The ducts should have very 
smooth inner surfaces, gradual diffusion 
and no sharp changes in section. The 
inlet should be designed to prevent 
flow separation at applicable angles of 
attack and flight speeds. A _ flexible 
connection is required at the engine in- 
let to provide for engine expansion. On 
multi-engine aircraft the inlet duct 
should include an air shut-off valve to 
prevent the engine from windmilling 
when cut-out in flight. 

A three-point mounting system of 
turbo-jet engines uses simple rugged 
supports. The front support is a uni- 
versal which takes vertical loads only, 
but also allows the engine to expand 
lengthwise and move laterally. The 
two rear trunnions located near the 
center of gravity, take all fore and aft, 
side and torque loads. One of the 
brackets must be a slip fit on the trun- 
nion to allow the engine to expand and 
to prevent structural loads from be- 
ing transmitted through the engine. 
The vibratory frequencies imposed on 
the engine mounts are usually well 
above the range of the natural modes 
of vibration of the aircraft mounting 
system and structure. In addition, the 
vibratory loads in all directions are so 
small that vibration isolators or ab- 
sorbers are not required. This elim- 
inates the very troublesome problems 
of providing for engine motion in the 
design of cowling, inlet ducting, exhaust 
extensions, ejectors, and so forth. The 
simplicity of the mounting trunnions 
is well adapted to design of quick dis- 
connecting mounting provisions. to 
facilitate rapid engine changes. 

To insure proper engine operation, 
the ambient temperature around the 
engine accessories should not exceed 
the allowable limit of ambient tempera- 
ture for the electrical components. 
Pressure drop is maintained across the 
engine compartment by means of ram 
in flight and ejector action on the 
ground. In addition to cooling the en- 
gine, the airframe structure must be 
protected from engine heat. Damaging 
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temperatures to all-metal structure are 
not encountered until the region of the 
combustion chamber is reached. From 
this point aft, it is necessary to protect 
adjacent structure if the combination 
of distance from the engine and cooling 
air flow does not keep the structure be- 
low the critical temperature for the 
material used. 


Foremen’s Association 
To Hold Convention 


The National Association of Foremen 
will hold its first convention in four 
years at St. Louis, Mo., Sept. 12 to 14. 
Seventeen sectional conferences will be 
held to discuss all phases of manage- 
ment problems faced by industry today. 
Among the principal speakers sched- 
uled to address the convention are C. F. 
Kettering, vice-president of General 
Motors; Charles R. Hook, president of 
American Rolling Mill Co., and Harry 
Woodhead, president of Consolidated 
Vultee Aircraft Corp. 


Kellett Brings Out 
Twin-Engine Helicopter 


Kellett Aircraft Corp., North Wales, 
Pa., is offering to air transport oper- 
ators and others interested in short- 
haul air transport what is expected to 
be the world’s first commercial twin- 
engine helicopter. This helicopter will 
be capable of carrying ten passengers, 
in addition to a pilot and co-pilot, or 
will handle cargo loads of one ton or 
more. 

With a gross weight of 11,600 lb-and 






two 550-hp Continental engines, 
helicopter, designated the KH-2 type, 
will operate from landing areas the size 
of a baseball diamond. Initially it will 
be offered to transport operators sup- 
plying air transport between midcity 
or residential areas and outlying air- 


the 


ports used by commercial airlines. 
Other shuttle service and short-haul 
operations are being developed through 
conferences with industrial users. 

Based in part on designs arising 
from the construction of the XR-10 
twin-engine helicopter for the Army 
Air Forces, the all-metal KH-2 model 
will offer operation on only one engine 
in emergencies and synchronized, two- 
rotor construction which is expected to 
afford excellent stability and vibration 
characteristics. 


Labor’s Stake 
In Freedom 
(Continued from page 15) 


destroying competitive enterprise and 
individual freedom. Business leaders 
know that when that happens labor will 
be the first to suffer. 

Those in organized labor especially 
should be reminded that freedom is in- 
divisible. When a part is taken away, 
that which remains is no longer free- 
dom. Nor can thé freedom of one 
group be restrained without restrict- 
ing the freedom of all. Business man- 
agement cannot be regimented without 
labor soon finding itself in chains. 
Once industrial freedom is lost, po- 
litical freedom, religious freedom and 
freedom of press, radio and expression, 
will all fall. Organized labor’s stake 
in freedom therefore is its very ex- 
istence. Surely it is unthinkable that 
in the light which shines through this 
twentieth century, a great progressive 
people will be beguiled into turning back 
to the ways of controlled economies and 
dictated social progress. 


The Beecheraft Bonanza 
(Continued from page 23) 


Rate of climb indicator—Eclipse- Pioneer. 
Compass—Eclipse-Pioneer. 

Sweep-second clock—Elgin, 7 jewel. 
Outside air temp gage—C-12A (modified). 


Standard Engine Instruments 


Tachometer—Eclipse-Pioneer. 

Manifold pressure gage—Eclipse- Pioneer. 

Mngine gage cluster unit—Eclipse-Pioneer 
(with fuel pressure, fuel quantity, oil 
temperature, oil pressure, ammeter, and 
cylinder head temperature gage). 


Lights 


Two landing lights in wings—General Elec- 
tric No. 4522. 

Position and tail lights—Grimes. 

Cabin dome and _ ultra-violet 
lights—Beech. 

Landing gear and flap position lights. 


instrument 


Controls 


Conventional three control system, 
pedals on both sides, 






rudder 
adjustable, with 


right hand set capable of being folded 
out of way. Toe brake pedals standard 
on left side. Throw-over wheel with two 
height positions available on each side 
at option of pilot. (Dual wheel optional 
at extra cost.) Elevator tabs adjustable 
by control wheel below panel. Beech 
design creep-proof micrometer adjust- 
ment throttle control. Engine cow! flap 
control. Carburetor air control for cold 
or warm air. Ventilation and heating 
controls. Radio controls directly in front 
of pilot. Electric landing gear and flap 
controls and emergency manual land- 
ing gear control. 


Minor Novel Features 


Main wheel doors close when wheels are 
down to keep out mud and dirt and pre- 
vent buffeting damage. 

Nose wheel tire has mud scraper to keep 
dirt off bottom of fuselage. 
Retractable step to make cabin 

easy. 


entrance 
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It is reported that ......- 


The Railroad Research Bureau 
of U. S. Steel Corporation has 
designed an all-welded steel coal 
car that eliminates 15% of dead 
weight. 


getready with GO NE for tomorrow 


B. F. Goodrich announces a new 
“white carbon black” which will 
permit the making of white and 
colored tires. 


getready with CONE fertomorrow 


A new oven developed by Vendo 
Company of Kansas City cooks 
with steam pressure. 


getready with CONE fortomorrow 


“Sinsteel G,”’ developed by 
American Electro Metal Company, 
is a duplex metal made by im- 
pregnating porous, sintered steel 
with copper. Because of its copper 
content, it can be brazed. 


et ready with CONE for tomorro 


Lockheed Aircraft Corporation 
is testing its ‘“Speedpak,”’ a stream- 
lined metal container that fastens 
to the underside of an airliner and 
holds four tons of cargo. 


etready with CONE foe 
Westinghouse has patents on a 
new fluorescent lamp that re- 


sembles an incandescent bulb and 
uses arsenic in place of mercury. 


CONE 


Du Pont is developing a method 
of porcelain enameling aluminum. 


idy with CONE for 


A 2-horsepower electric motor, 
weighing only fifteen pounds, is 
made by Electrical Engineering & 
Manufacturing Corporation. 


(Advertisement) 










Myles Plastics Corporation of 
New York claims to have methods 
and compounds by which small, 
simple plastic parts can be molded 
cold at rates of 25,000 per hour or 
better. 


Sel ready with CONE for tomorrow 


Chestnut trees, the chief source 
of leather tanning agents, are 
threatened by blight, but Mon- 
santo chemists are working on a 
synthetic tan to take its place. 


eet ready with CONE for tomorrow 


The new semi-automatic ma- 
chines of General Tire and Rubber 
Company can turn out a tire every 
two minutes, which is about twice 
the usual output. 


Ask your CONE represen- 
tative to show you our new 
color motion picture 
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A vacuum-draft oil burning 
furnace that does not require the 
conventional type of chimney was 
shown by the Norge Division of 
Borg-Warner Corporation at the 
Oil Heat Exposition. 





get ready with CONE fer tomorrow 


Cranberry Canners Inc. of Cape 
Cod will test a mechanical cran- 
berry picker this fall. It is ex- 
pected to increase the yield per 
acre and double the rate of 
harvesting. 


Sgetready with CONE for temorrow 


The United States Patent Office 
is sorting and evaluating 10 tons of 
Nazi patents brought here from 
Germany. 


detready with CONE for tomorrow 


Great deposits of bauxite have 
been located in Oregon, con- 
veniently near the hydroelectric 
plants of the Pacific Northwest, by 
the Oregon State Department of 
Geology and Mineral Resources. 









nical quality of the AAF is the estab- 
lishment of The Air Institute of Tech- 
nology at Air Materiel Command 
Headquarters, Wright Field, Ohio, re- 
cently announced by Lt. Gen. N. F. 
Twining, AMC commanding general. 
Initially set up to graduate from 200 
te 350 officers yearly, the purpose of 
the school is to furnish a nucleus of 
highly trained officers to meet the 
AAF’s technical education needs of the 
future. The school is being organized 
at Wright Field so that present exist- 
ing facilities of the aeronautical de- 
velopment center there will be avail- 
able for use with least additional cost 
to the Government. It will be staffed 
principally by civilian professors and 
instructors expert in the fields of en- 
gineering and logistics. First classes 
will convene Sept. 3, 1946. 

Brig. Gen. M. E. Gross is military 
commandant of the school. Deans of 
the colleges will be named by Gen. 
Gross upon recommendations from an 
advisory council. Ezra Kotcher, as- 
sociated with the Materiel Command 
for 18 years and also with the former 
Air Corps Engineering School, will be 
director of the Institute. The school 
will be housed in one of the laboratory 
buildings at Wright Field until a build- 
ing program planned for the Institute 
can be completed. 

Bachelor of Science or Bachelor of 
Business Management degrees, varying 
with the course of study, will be 
awarded graduates of the two-year 
course when the school is accredited 
by the Society for the Promotion of 
Engineering Education. Enrollees in 
the school may achieve as much as a 
Doctor of Science degree. Specifically, 
the Institute will provide training 
which will assure scientific research, 
design, and technical development of 
AAF equipment and the efficient ex- 
ecution of procurement, supply, mainte- 
nance and service responsibilities as- 
signed to the AAF. Instruction in 
nuclear physics and electronics is in- 
cluded in the courses planned. 


Present and Future Projects 


Brig. Gen. Craigie, head of engi- 
neering at Wright Field, has disclosed 
an impressive list of research and de- 
velopment projects being sponsored by 
the Air Materiel Command. Many of 
these projects are only in the planning 
stage. Some of them are not intended 
to produce finished aircraft, power 
plants, etc., being contracts with vari- 
ous companies and universities for 
scientific and engineering studies of 
component parts and phenomena affect- 
ing these parts. Others of the proj- 
ects are being carried forward to com- 
pletion even now. The new fighter 
type airplanes are numerous, the 
designations already being above 90. 
The latest about which information has 
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AAF Plans for the Future 


(Continued from page 31) 


been released is the XP-84. Its de- 
signer and builder, Republic Aviation 
Corp., has dubbed it the “Thunderjet.” 
Its speed is reported as more than 590 
mph, and service range and ceiling 
1000 miles and 40,000 ft, respectively. 
It is about the same size as the Lock- 
heed P-80, having a wing span of 36.5 
ft and an overall length of 37 ft. The 
weight is approximately 1000 lb 
heavier than the P-80, being close to 
9000 lb. It is powered by a General 
Electric axial flow jet engine. The 
bubble canopy is electrically operated 
and permits the pilot to jettison the 
assembly in case of emergency exit at 
high speeds. A specially constructed 
pilot ejection seat is also provided for 
this purpose. The rear section of the 
fuselage is quickly removable to permit 
complete replacement of the engine in 
50 min. Tests of the first XP-84 are 
still underway at the AAF test base at 
Muroc Dry Lake, Cal. A _ contract 
with Republic to produce in excess of 
100 Thunderjets in the coming year 
was disclosed. 

Another new jet just recently re- 
vealed is the XP-79B, a single-place 
flying wing fighter plane. It is in the 
over 500 mph speed class, and has the 
distinctive feature that the pilot flies 
the aircraft while lying in a prone 
position. It is powered by two West- 
inghouse model 19B jet units. Twin 
fins are mounted on top of the wing, 
and rudder assist ducts aid in operat- 
ing split flap rudders at the wing tips. 
The wing span of the small craft is 38 
ft, and the length is 14 ft. The plane 
is said to be highly maneuverable, and 
the prone position of the pilot allows 
him to withstand more G’s without 
blacking out. Other jet fighters being 
built include two single engine planes, 
the North American XP-86 and the 
Curtiss Wright XP-87, but no details 
can be published as yet. 

Five new jet bombers are being de- 
veloped. Their designations are XB-45, 
46, 47, 48, and 49. The XB-45 is under 
construction by North American Avia- 
tion, Inc., the XB-46 by the Consoli- 
dated Vultee Aircraft Corp. Boeing 
Aircraft Corp. is making the XB-47, 
and the XB-48 is being constructed by 
the Glenn L. Martin Co. The XB-49 
is planned by the Northrop Aircraft 
Corp. and it is the jet propelled version 
of XB-35 Flying Wing. These craft 
will embody many novel features, 
among which is grouped jet units. As 
many as three power units will be in- 
stalled in the same nacelle. Wing 
sweep-back, and all of the other tricks 
to reduce drag at high speeds, will be 
used in the various models. 

XB-36, the AAF’s new heavy bomber 
built by Consolidated Vultee, is being 
readied for its initial ground tests. It 
is the first of the so-called “Ten thou- 
sand miles, ten thousand pound 















bombers.” The 10,000 lb refers to the 
bomb load that can be carried over this 
great distance. This pusher type air- 
plane is powered by six 28-cylinder 
Pratt and Whitney engines, has a wing 
span of 230 ft and a fuselage length 
of 163 ft. Flight tests are scheduled 
for late summer. 

Wright Field experimental labora- 
tories are doing work on the little pub- 
licized ram-jet type of high-speed jet 
aircraft engine. The ram jet repre- 
sents an ultimate in simplicity, being 
mainly a duct fitted with a fuel sys- 
tem, and having no moving parts such 
as compressor and turbine rotors. This 
type power unit is not effective at low 
speeds. Therefore a plane or missile 
equipped with such a unit must have 
some other means of attaining a high 
speed before the ram jet takes over. 
The ram jet has already been flight 
tested on existing airplanes and proj- 
ects for larger and higher speed units 
are under development. The possible 
application of the ram jet lies in three 
fields. Its greatest suitability is for 
supersonic aircraft, either piloted or 
pilotless. Because of its light weight 
and ease of fabrication, it also may be 
used for subsonic expendable missiles. 
The third possible application is for 
rotary wing aircraft where rotor wing 
tip speeds may approach the speeds de- 
sired for ram jet operation and where 
the economy of engine weight and free- 
com from power transmission prob- 
lems compensate for a higher fuel 
economy. 

Much work is being done by the 
AAF to determine the effect of extreme 
altitudes (60,000 to 80,000 ft and even 
higher) on men, materials, and ma- 
chines. In conjunction with this work, 
a B-29 “flying laboratory” is making 
flights at 15,000, 25,000, and 35,000 ft 
levels and studies are being made of 
the effect of cosmic rays on chemicals 
and metals. Presumably the results 
obtained can be extrapolated to give 
some idea of the effect at the higher 
altitudes. Dr. Lyman J. Briggs, chair- 
man of the research committee of the 
National Geographic Society, and Dr. 
W. F. G. Swann, director of the Bartol 
Research Foundation, are civilian 
supervisors of the flights. 

Three devices, unrevealed until re- 
cently, were developed to save pilots 
forced to leave an airplane traveling at 
very high speeds at extremely high 
altitudes. These are the ejector seat, 
the special ribbon parachute, and 
aneroid automatic parachute opener. 
These devices are expected to take some 
of the personal risk out of the aircraft 
development planned for the immediate 
future, 


Transonic Flight Test Airplane 


Wright Field has a number of re- 
(Turn to page 60, please) 
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THE MOST COMPLETE LINE 


of HYDRAULIC PUMPS 
and CONTROLS 


Constant delivery vane type pumps, Variable deliver 
PUMPS, power units, Pressure controls, 
controls, cycle control Panels, fluid motors, 
. these are indicative of the great 
units. Having the most extensive line of hydraulic equipment, Vickers 
can. meet all hydraulic requirements and Provide the important bene- 
fits of undivided responsibility. Vickers Application Engineers will be 
h you how hydraulics can be used to your advantage. 
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search projects advanced to the point 
of contracts being let to various air- 
craft companies to build airplanes for 
transonic and supersonic research. The 
project of this group that appears to 
be the farthest advanced is the XS-1, 
a rocket powered single seat airplane. 
Testing is planned in which the pilot 
of this tiny flying laboratory will take 
it up through the transonic speed 
range, roughly considered 600 to 900 
mph, and reach a final speed approxi- 
mately equal to a Mach number of two. 
The XS-1 looks somewhat like the 
German ME 163 rocket fighter plane. 
lt has a pressurized cabin which can 
he ejected from the airplane, with pilot 
and all, in case of disability. At the 
proper altitude the pilot is freed from 
the cabin and will fall freely to a pre- 
determined altitude, where his para- 
chute will be opened by a pressure 
capsule operated rip cord (see illus- 
tration). 

Data for the design of the XS-1 was 
obtained from scale model tests in 
newly constructed supersonic wind tun- 
nels using a heavy gas as the working 
medium. Velocities of 2200 mph have 
been reported from the tests. Con- 
verted to equivalent air speeds this 
represents 4500 mhp or approximately 
six times the speed of sound. The 
XS-1 has been towed into the air and 
tested by diving at 350 mph from 
13,000 ft alititude. It now is ready for 
the first test flight under its own power. 


Automatic Flight Controller 


AAF’s answer to the all-weather fly- 
ing problem, the “push-button” C-54, 
fully automatic Douglas Skymaster, 
was developed by the All-Weather 
Flying Center engineers. The plane 
is operated by a device known as the 
automatic flight controller. Used in 
conjunction with the A-12 automatic 
pilot, the controller is described as a 
coordinated system of aircraft controls 
whose functions can be preselected to 
produce a desired point-to-point flight, 
including automatic take-off and land- 
ing. Thus it is possible with the auto- 
matic flight controller, after taxiing 
into take-off position at Wright Field, 
to press a button marked La Guardia 
Field and without further manipula- 
tion of any controls the plane will take 
off, climb to predetermined altitude, 
find and fly the preselected directional 
beams, arrive and land at the destina- 
tion. 

The nerve center of the automatic 
flight controller is the master sequence 
selector. To this are fed the variable 
factors such as direction, distance and 
altitude—much as numbers are fed to 
a calculating machine—and the master 
sequence selector then delivers im- 
pulses motivating in proper sequence 
the mechanical functions of the air- 
plane. 

Preparation of the plane for fully 
automatic flight consists of placing the 
plane in position on the runway head- 
ing with brakes locked and engine 
idling. Then the only manual opera- 
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tion is performed, a push of the button 
which activates the flight controller. 
That unit then takes over completely 
all direction and operation of the plane. 
Take-off is initiated by automatic 
move-up of the throttle, the brakes are 
unlocked after eight seconds, and the 
aircraft rolls down the runway for the 
take-off. 

At 800 ft above the ground a pres- 
surestat operates to retard the throttle, 
the wheels are retracted and flaps 
raised automatically, and the aircraft 
climbs to cruising altitude. At the pre- 
designated cruising altitude the pres- 
surestat again adjusts the throttle to 
cruising speed, the magnetic heading 
control is cut in, an air log starts 
counting air miles, the plane heads in 
the correct direction, and the automatic 
altitude controls cut in. 

Upon approach to destination, sig- 
nalled when the air log runs down, the 
auto-pilot homes on the selected radio 


compass station. Upon passing over a 
cone of silence marker the throttle is 7 
automatically cut back, with the auto- 
matic pilot being controlled by a com- 
pass locator station at an outer marker, 7 
a down signal is fed into the elevator 
control circuit, and the aircraft be- © 
gins to let down. Upon reaching an 
altitude of 880 ft, the pressurestat 
initiates the automatic operations to 
lower landing gear and flaps, cut back 
the throttles, and cut in automatic 
altitude control, with the aircraft still 
homing on the locator station. As the 
aircraft passes the outer beacon 
marker the elevator control is operated 
and the plane moves into the glide 
path. Upon touching the runway the 
throttle automatically cuts back and 
the brakes are applied automatically 
after an interval of three seconds. 
Ground direction is controlled by dif- 
ferential braking until the aircraft 
comes to a full stop. 


Why Car Costs Are Higher 


(Continued from page 17) 


items such as nuts and bolts. With the 
supply of cadmium for an anti-corro- 
sion coating short, Ford has turned to 
zine plating at greater cost. In addi- 
tion, more difficulty is experienced in 
getting a good coating job, requiring 
careful attention to cleaning the parts 
tc be plated. Another problem Ford 
licked at heavy expense was that of 
getting a satisfactory bond between 
metal and the synthetic rubber mold- 
ings used around the windshield and 
windows. It was found necessary to 
use Neoprene glue, one of the most ex- 
pensive synthetic glues on the market. 

Government directives also have 
worked some mischief with materials 
needed by the automotive industry. One 
example is pig iron, much of which has 
been diverted by Government fiat into 
the housing and agricultural fields. 
George Christopher, president of Pack- 
ard, said a few weeks ago that the di- 
version has exhausted the company’s 
stockpile of pig iron and that enough 
was available to run at only six per 
cent of capacity. He said that one 
source in Utah, where pig iron was 
available at a premium of $15 a ton, 
has had its output allocated to the West 
Coast program. Another agency that 
is hampering automotive production is 
UNRRA, whose purchasing program 
has caused a shortage of corn starch. 
Cereal binders are used in foundry 
cores in the manufacture of automotive 
castings. One enterprising company 
sent a purchasing agent out into the 
country where he scoured up four car- 
loads of corn directly from farmers for 
shipment to a processer who then sup- 
plied the badly needed binder. 

With supplies on a hand-to-mouth 
basis, many extra costs are incurred in 
transporting parts and materials to 


the assembly plants. In one instance, 
Nash used air freight to keep front 
wheel spindles flowing into the assem- 
bly lines from a new source on the 
East Coast when established suppliers 
were strike-bound. Ford also has used 
air freight to ship steel spring wire to 
assembly plants. The cost in both cases 
was several times what rail rates would 
have been. With no backlogs built up 
on many items, it often is necessary to 
ship in small lots and even to dispatch 
special messengers to pick up a small 
consignment of parts which are holding 
up the assembly line, adding greatly to 
the cost of doing business. 

Even with the improved outlook for 
production in the weeks ahead, the 
prospects now are for a continuation 
of the plague of shortages for many 
weeks. Pig iron is considered by some 
companies as the most serious. Pur- 
chasing agents list steel, copper, zinc, 
and lead all as potential trouble spots. 
And although supplier strikes are defi- 
nitely on the wane, there is the ever 
present possibility that a major vendor 
may be closed and with the close inte- 
giation of the industry, one large stop- 
page could shut down one or more com- 
panies. In fact, Studebaker was forced 
to suspend operations on passenger 
cars July 19 because of a strike at Elec- 
tric Auto-Lite Co., which supplies elec- 
trical equipment for cars. 


Detrex Corp. Moves 
to New Address 


Detrex Corp. has moved its admin- 
istrative and plant headquarters to 
14331 Woodrow Wilson Ave., Detroit. 
All mail and _ operational matters 
should be referred to Box 501, Roose- 
velt Park Annex, Detroit 32, Mich. 
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The NORTON Semi-automatic Grinder 


LACE the work in a Norton Semi-automatic — move one 

lever— the machine makes a complete grinding cycle 
(electrically or manually controlled) and stops ready for 
reloading. This means that Norton Semi-automatics on your 
production line can — 


Heighten Product Uniformity 

Simplify Size Control 

Increase Output 

Lessen Need for High Operating Skill 
Save Time 

Reduce Work Cost 


Available in three sizes — 4”, 6”, and 10’. Catalogs describing 
each one are available. — Let us supply details. 


NORTON COMPANY, WORCESTER 6, MASS. 


Distributors in All Principal Cities 
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General Requirements for 
Helicopter Engines 


(Continued from page 44) 


jet and distribute it into the air. Even 
mixture distribution is necessary in any 
engine, not only from an economical 
standpoint, but also from a cooling 
standpoint. If one cylinder is running 
lean, it will, of course, run hot under 
continuous full-throttle operation. If 
the carburetor is enriched to take care 
of the lean cylinders, then all other 
cylinders will operate under an overly- 
rich condition, Repositioning of the jet, 


in some cases, has straightened out 
the distribution so there is only one 
ratio difference between cylinders. 
Fuel injection has certain definite 
advantages since it generally gives 
much better mixture distribution, thus 
reducing high cylinder temperatures re- 
sulting from a lean condition. In the 
development of a 240 hp engine it has 
been found that if good mixture dis- 
tribution exists, it is possible to cool 
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New, Simplified Drill Press Vise, 
Speeds Up Drilling, Spacing, Milling 


Designed to be used with a drill press table having 
either parallel or radial slots, the New UNI-VISE 
drill press vise, with guide bar and protractor 
disc, speeds up and simplifies drilling, layout and 
spacing work in straight lines, radial or circular. 
With two movable jaws, vise has universal move- 
ment without swinging table or head of drill press 
to locate exact position of work. Operator thus 
adjusts work quickly for accurate registration. 


Guide Bar facilitates drilling holes in a straight 
line. With a straight edge and a lineal scale on sur- 
face, it registers with lineal scale of vise. Protractor 
disc, for drilling holes accurately in a circle, has 
parallel slots registering with parallel slots in base 
of vise, and a removable means to pivot complete 
unit on table of drill press. 


Accurate work can always best be done by attentive 
operators. That’s why many factories urge workers 
to chew gum. The chewing action helps relieve 
monotony—helps keep workers alert, thus aiding 
them to do a better job with greater ease and safety. 
And workers can chew Wrigley’s Spearmint Gum 
right on the job—even when hands are busy. 


You can get complete information from Spiral Mfg. Corp. 
3612-26 N. Kilbourn Ave., Chicago 41, Ill. 


{| Technical Methods 







> 























AA-83 





the engine at rated power with four in, 


of water, maintaining an average 
cylinder head gasket temperature of 
400 deg. in 100 F. air. On the other 
hand, if a cylinder is on the lean side 
by a matter of two ratios, its tempera- 
ture may increase to 525 F., creating 
detonation problems. 

The use of aluminum cylinder heads 
in air-cooled engines has long been 
common practice, but the use of a one- 
piece aluminum cylinder has been often 
tried and often condemned. Experience 
with a satisfactory single-piece cylinder 
has shown that it is necessary to have 
0.012 to 0.016 in. liner shrink on a 4% 
in. bore cylinder. Then the liner ex- 
pands more or less with the aluminum 
which surrounds it. The use of a unit 
aluminum cylinder with cast fins has 
saved approximately 20 lb. in a six- 
cylinder engine. Carrying this type of 
design still further, machining the fins 
on the barrel portion of the cylinder 
and the cast fins on the upper end of 
the cylinder, has resulted in a 40 lb. 
saving in the six-cylinder engine. At 
the same time the cooling ability of the 


| cylinder has vastly surpassed that of 


| the all-cast fin cylinder. 


In order to 


| save weight in the cylinder a very thin 


liner has been used. The most satis- 
factory liner to date has been a cast 
ferrous type having approximately 0.d 
per cent chrome and 0.5 per cent nickel. 
When this liner is machined to size in 
the cylinder it is 0.035 to 0.040 in. thick. 
However, experience has shown that 
the thickness of the liner is not too 
important, provided it is shrunk onto 
the cylinder with a 0.012 to 0.016 in. 
fit, as mentioned above. There is a 
possibility that developments will be 
carried to a point where it will not he 
necessary to use a liner in the cylinder 
other than a chrome-plated surface 
directly on the aluminum. The ex- 
perience thus far with this type of 
plated liner and aluminum cylinder 
has been somewhat erratic—some have 


| operated very satisfactory and some 


have failed in a comparatively short 
number of hours because the chrome 


| plating separated from the aluminum. 


Good results have been obtained by 


| running the piston rings directly in 


the aluminum cylinder itself, provided 


| the piston skirt is chrome plated and 


the rings themselves are chrome plated. 
It is necessary for satisfactory opera- 
tion that the piston clearance be 4 


' minimum of approximately 0.003 to 
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0.005 in. and the edges of the piston 
rings be rounded well in order to 
eliminate any possibility of the ring 
cutting into the cylinder itself. The 
first few minutes of operation are the 
most critical of the run-in, and once 
past the early stages of the run-in, the 
aluminum surface becomes hardened Dy 
the piston rings and wear is reduced 
to a minimum. The decrease in wear 
may be due to the fact that the water 
vapor, resulting from the cylinder ex- 
plosion, does not corrode the aluminum. 
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Timken’s Proving 
Ground 


(Continued. from page 28) 


ing identification is stamped on the 
pack surface in an adjacent Bliss press 
and given another pass in the Blanch- 
ard to smooth the surface. 

The basically new operation is that 
of turning the race to grinding toler- 
ance and finish in a two-spindle Heald 
Bore-Matic fitted with massive single- 
point tools tipped with steel-cutting 
grade Carboloy. This operation finishes 
the OD and the radius, holding the OD 
to plus or minus 0.0005 in. 

The work then goes to another 
Heald Bore-Matic in which the work 
is chucked for precision-boring the ID, 
two chamfers, and front face radius in 
one setting. The races then are trans- 
ported to the main plant for heat treat- 
ment. 

Upon returning from heat treat- 
ment, the races again are surface 
ground in the Blanchard; the OD is 
fnished in a No. 3 Cincinnati Center- 
less grinder fitted with magazine feed; 
and the ID finish-ground in a No. 81 
Heald internal centerless grinder. 

The ID is then honed to a superfinish 
in a Timken two-head honing machine 
provided with hydraulic feed mechan- 
ism. The finished parts are washed ir 
a Detrex washer, using a soluble oil 
mixture to provide rust-proofness. The 
fnal operation is visual and dimen- 
sional inspection. 

Use of color in painting the equip- 
ment in this small plant offers the final 
touch of modernity. The body of th« 
machines and other equipment is 
painted in a pleasant green while fix- 
tures and accessories are finished in a 
bright orange. We have given consid- 
erable space to this cperation becaus¢ 
it is unusual in industry and offers a 
pattern which may be of more than 
passing value to other manufacturers. 





The Darrin Car 


(Continued from page 34) 


The front seat frames are tubular 
construction, using sponge rubber and 
fat springs. A 60 in. seat width gives 
ample capacity for three passengers. 
The rear seat of the convertible is 
built for two passengers and is 45 in. 
wide. The front seat is moved forward 
by a hydraulic actuator, making the 
tear seat accessible. 

Seats and interior upholstery are 
the same material as used in the con- 
vertible top—a soft plastic with the 
appearance of leather and possessing 
great resilience and weathering quali- 
ties. A variety of colors will be offered. 

Hydraulic systems are installed for 
taising and lowering door windows, 
fngine hood, convertible top, converti- 
ble top rear window, adjusting the 
front seat. The car is also jacked 








hydraulically. One jack on either side 
will raise the front and rear wheels on 
that side almost simultaneously, due 
to the rigidity of the chassis. All 
hydraulic units are controlled by the 
driver through solenoid switches and 
valves. 

The rear license panel is flush with 
the body and hinged so that when pull- 
ed open, door fashion, the fuel tank 
filler tube is revealed. The bumper of 
the Darrin is the “wrap around” type. 
A stainless steel grille is used. Top 
lights are Hall Lamp Co. standard 
sealed beam. Fog and parking lights 
are combined in a panel just below the 
top lights. 











CYLINDER LINERS 


The electrical system of the car is a 
standard 6 volt, Auto-Lite. Brakes are 
hydraulic, 10 in. diameter by 2 in. The 
wheels are steel disks with widebase 
15 in. rims. Tires are 6.00-15. 

Road testing of the car was done 
by A. L. Nelson, chief engineer, Hayes 


Manufacturing Co. 


- Advertising Note 


Burton Browne Advertising of Chi- 
cago has been appointed as agency to 
assist in the development of new ad- 
vertising and merchandising campaigns 
for Littlefuse, Inc., Chicago, II. 


A DEPENDABLE 
SOURCE OF SUPPLY 


For 90 years we have been supplying castings to manu- 
facturers who wanted good value. Today, as a result 
of steady growth, our foundry is casting large quanti- 
ties of parts in ALL ferrous metals—gray iron, Gunite, 
malleable, and steel. Items of particular interest to the 
automotive trade are shown here — Brake Drums 
(rough or completely machined), Cylinder Liners, and 


Brake Shoes (rough castings only). With experienced 






BRAKE SHOES 





engineering service, efficient production methods, and 
careful laboratory control, we can provide a depend- 
able source of quality castings. Let us quote on your 
next order. 








GUNITE CASTINGS...FOR TRUCKS, TRACTORS, TRAILERS, and BUSES 
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Wage Incentives 


(Continued from page 19) 


the most necessary “human relations” 
groundwork for the plan. 

General union attitude toward wage 
incentives needs some mention here, 
Will the union play ball? If this 
question had been asked a few years 
back, the answer would have been a 
ringing “no!” Then high-pressure “eff. 
ciency experts” gave incentives a luni- 
nous black eye by installing so-called 
“treadmill” systems in which workers 
shared less and less for more and 
more work. But today’s incentive gives 
the employe a “fair shake” on savings 
incurred through his increased produc- 
tion. 

Thus, it can be safely stated that 
the average union local will play ball 
when a new incentive is introduced in 
the plant or when a plan which has 
become outmoded is re-engineered in 
the interests of efficiency and objec- 
tivity. It is true that some union off- 
cers are today giving lip-service to the 
slogan “abolish wage incentives as a 
worker strait-jacket.” Such remarks, 
however, must be discounted. The La- 
bor Relations Institute experience at 
grass-root levels has clearly demon- 
strated that workers are more than 
eager for the extra earnings made pos- 
sible by incentives. And unions have 
already seen what wage incentives can 
do to improve a worker’s pocketbook. 
These would like nothing better (for 
the sake of prestige alone) than to 
keep workers’ wages as close to the 
high wartime level as possible. 

Now some words on the proper pro- 
cedure for “selling” a wage incentive 
plan to workers before the engineering 
gets to work. It is important to eradi- 
cate all doubts and suspicion likely to 
lurk in the backs of workers’ minds 
when the words “wage incentive” make 
their first impact. The company must 
be thoroughly prepared well in advance 
to answer all questions about the plan. 
Moreover, an intensive plant-wide pro- 
gram should be put into effect to keep 
employes informed. Employe newspa- 
pers, special explanatory booklets, and 
charts, payroll stuffers and personai 
letters mailed to workers’ homes—these 
and other methods all can be used to 
good effect. 

This procedure is doubly important 
today, since nearly all companies have 
granted substantial wage increases. 
Should the company announce its in- 
tention to put in some new “gadget” at 
this time without taking the trouble 
to “sell” the workers, there is no doubt 
that organized and unorganized work- 
ers alike will interpret this move as 
part of a clever plan on the part of 
management to play “Indian Giver” on 
wage increases already granted. 

First quite natural reaction of any 
worker upon the announcement of 4 
wage incentive plan is fear—fear over 
lower wages, fear over insecurity 

(Turn to page 70, please) 
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JALLOY is a special steel particularly applicable for machine 
parts that are subjected to dynamic stresses, sudden shocks or 
abrasive action. It can be forged and heat treated to obtain 


the desired physical properties. Write for further information. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 
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through change, fear that he won’t 
come up to the new standards. Fear 
over the speed-up effects of wage in- 
centives, which was a strong tub- 
thumping argument by unions in the 
past, has now been largely eliminated. 
The familiarity which workers general- 
ly have experienced with soundly-engi- 
neered incentives has tended to elimi- 
nate most opposition from this source 
in recent years. 

Still and all, management must take 
nothing for granted. Here are some 
practical moves by management to 
overcome union and worker suspicions 
about incentives, new or modified: 

1. Count the “in.” Tell 


union the 


union officials why it’s necessary to 
make new time studies and establish 
new rates. Show them how the com- 
pany’s business has been affected by 


competition from other companies 
whose workers are paid less or are 
apparently more productive. Point out 


how certain incentive rates have be- 
come unbalanced if this is actually the 
case, A general heart-to-heart talk, the 
Institute has found by experience, 
helps overcome most union resistance 
and many times provides some good 
ideas with practical value to manage- 
ment. 

2. Submit plan in writing. The entire 
plan should be submitted in writing to 
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the workers. This will avoid any 
charges of “false promises” and will 
nip any plant rumors built on sour 
grapes. The institute’s engineers have 
found that the printed word is effec- 
tive with workers if it is made inter- 
esting in its presentation. Question- 
and-answer leaflets usually hit home 
best. But be sure that the foreman 
explains how the worker’s earnings 
will be affected by the plan. At all 
times use the foreman as your “follow- 
through.” 

8. As last resort, allow trial period. 
Generally speaking, trial periods should 
be avoided. A well-engineered incen- 
tive system needs no trial period and 
is usually geared to a more long-range 
period rather than to a_ short-run 
phase. However, where union and 
workers prove especially adamant in 
refusing to cooperate, show your wil- 
lingness to go more than half way by 
suggesting a 90-day trial period. This 
will usually “clinch” worker coopera- 
tion. 

4. Allow for grievance handling. Ade- 
quate provision should be made for ad- 
justing grievances over rates or stand- 
ards. A sounding board for inequities 
er misunderstandings should be a part 
of all incentive plans. If there’s a 
union agreement, the following well- 
tested clause is made to order: 

“The employer will continue to set 
incentive rates. It is agreed that any 
dispute over such rates may be taken 
up through the regular grievance pro- 
cedure. Any agreed upon adjustment 
in incentive rates should be retroactive 
to the date the grievance has been 
filed.” 

The following is an actual case of a 
company which refused to provide such 
a “safety valve” for adjusting griev- 
ances. In one automotive company, 
union men were trained in time study 
at company expenses. The sound train- 
ing these men _ received, however, 
proved of little avail when individual 
workers began to complain that the 
standards set were too high. There- 
after, the union time stewards came to 
teel that they were being squeezed be- 
tween their responsibilities to manage- 
ment and their loyalty to the union. 
The plan that had been correctly in- 
stalled began to falter. Negotiations 





| did no good—and the plan soon had to 
| be revised at needless expense and 
| time, 
5. Allow for later changes. The in- 
centive plan should be formulated to 
enable management to make necessary 
changes. Union or no union, the plan 
must have flexibility. If strapped up 
in a strait-jacket, it may prove costly. 
lor that reason, too many details of 
the plan need not be included in the 
| union contract. Stick to general clauses. 
6. Don’t give union too much rope. 
Giving the union too much rope will 
strangle the incentive system before it 
gets started. It’s true that unions 
should be brought into the spirit of 
things—but they should not be arbi- 
| trary judges. Proposed rate changes 





(Turn to page 74, please) 
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hed" dial on dash for pre- 
“rect braking power. \ 


Controller operates trailer's elec- 
tric brakes in unison with truck's 
hydraulic or air brakes. 





The Warner Electric Brake 
is a simple mechanical brake, 
operated by an electro-magnet 
and armature disc. Each wheel 
is a complete brake unit. The 
braking power is generated 
within the brake itself. A 
wire to the battery and a con- 
troller complete the system 


— famous for its simplicity. 


Just a few flexible wires from 
truck battery to brakes. 


Sturdy cable connection from 
® truck to trailer makes all elec- 
trical contacts. 


ELECTRIC BRAKES 




















should be submitted to union officials 
before they go to workers. Suggestions 
should always be encouraged. But no 
sweeping changes should be permitted. 

7. Allow for lost time. One of the 
more serious common errors made by 
management, the Institute has discov- 
ered, is that no provision is made for 
compensation when workers must wait 
for materials, stand by while machines 
are being fixed, or take time out for 
natural needs and other contingencies. 

Unions have been especially loud in 
their complaints about workers suffer- 
ing financial loss for reasons beyond 
their control. Employe morale will 
suffer severely if an incentive plan 


bogs down due w poor maintenance 
set-up or flow of materials. A short 
clause in the contract is sufficient to 
cover this point. 

After these labor relations problems 
are thoroughly worked out well in ad- 
vance, management in the automotive 
and aviation industries must ponder 
carefully the pros and cons of the wage 
incentive plan to adopt or to substitute 
when the old one cracks at the seams. 

The average company will always 
find that the services of outside man- 
agement engineering consultants are 
advisable at this stage. It is important 
to point out that the incentive system 
will never be a sure-fire cost-cutting 
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HARVEY, ILLINOIS 


Unique is the grain structure of hot worked metal, bars 
and forgings. Initial rolling of the cast ingot into a bar 
. subsequent forging of the bar in 
the forge shop breaks up and refines the crystalline ingot 
. Zives rise to a compact fibre-like flow line 
structure developed by the elongation of the grains in 
the direction in which the metal is worked. Result— 
directionality of physical properties, particularly ductil- 
. . greater in the direction of the flow lines than 


Wyman-Gordon takes this into consideration in the 
original design of a finished part, then by scientific die 
design and proper forging technique, directs, within 
certain limits, the grain flow in areas of high stress to 
give maximum properties in those particular areas. 

Wyman-Gordon forgings from five to a thousand pounds 
... engineered to meet your own individual requirements. 
Your inquiries will receive prompt attention. 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


DETROIT, MICHIGAN 
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technique unless it is properly installed 
by experts. Each plan, moreover, must 
be carefully ground to the individual 
plant’s need and, once installed, closely 
supervised for any eventuality. 

In general, incentive plans fall in 
three categories —plant-wide, group 
and individual. Plant-wide incentives, 
although used widely during the war, 
have been demonstrated to be generally 
unsound. Individual incentives are 
preferable wherever possible, but in 
many automotive assembly line opera- 
tions group rates are unavoidable. 

When properly installed, a group in- 
centive plan will result in improved 
teamwork. It is also much easier to 
compute employee earnings under 
group plans than under some types of 
individual incentive. An _ illustration 
of how group incentives may be calcu- 
lated is provided by a stamping de- 
partment which has an average weekly 
ouptut of 4000 units. 

If the same workforce of employes 
produced 4400 units a week, the work- 
ers would receive a 10 per cent bonus 
above their base pay. If 4800 units are 
produced, a 20 per cent bonus would 
be paid to the participating personnel. 
This, of course, is a simplification of 
the group incentive plan. 

Disadvantages which may arise un- 
der group incentives are rivalry and 
jealousy between departments, groups 
and shifts. Friction may also develop 
in the group if some workers criticize 
those who are unable to keep up with 
the team. 

Labor Relations Institute’s experi- 
ence with hundreds of incentive plans 
has shown that the individual incen- 
tives are by far the most productive 
and most satisfactory in the long run. 
Most automotive company plans fall 
under the individual category. 

The straight piece work plan is 
today the most widely used of all indi- 
vidual incentive systems in the auto- 
motive field. Although it is the 
simplest, in some respects it is the most 
difficult to install properly. Experi- 
ence has shown that one of the most 
common causes of the failure of the 
average incentive plan is the failure of 
the worker to understand how his pay 
is computed. Furthermore, he fre- 
quently may not know even approxi- 
mately what he has earned for his ef- 
forts until the end of the week, when 
he gets his pay. That is too late. 

The advantage of  straight-piece 
rates is that the worker knows from 
hour to hour just how much he is earn- 
ing. Every time your average worker, 
John Doe, stamps out a part, he knows 
that under a piece rate, he can say to 
himself, “Here goes one for John.” 
And he will know to the penny just 
how much that is. This obviously 
makes for extra effort. 

Standards and rates must be set by 
careful study under individual incen- 
tives just as under all other types of 
incentive systems. Piece rates are not 
easily adopted where work is inter- 

(Turn to page 76, please) 
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Photomicrograph of conventional stud 
thread (oversize fit in an attempt to lock). 


ing how 6° root angle in Lok-Thred design absorbs the load. 


Here’s an entirely new principle of thread design— 
the LOK-THRED! 

In conventional threads, stresses result in shearing 
or stripping action borne by the thread flanks. 

The LOK-THRED design puts the load on the 6° 
angle at the root of the thread so that stresses are 
carried by compression transmitted to the surrounding 
metal. 

The LOK-THRED is especially suited to studs for 
use in aluminum and magnesium as well as cast iron 
or steel. It solves the designer’s age-old headache of 
studs loosening under vibration or lateral motion. 








service. 





FACTS ABOUT LOK-THRED 


1. A modified American Nation- 
al thread designed to lock se- 
curely and become tighter in 


2. Handled with standard tools. 


6. Does not gall when being 
driven. 


7. Does not fret from lateral 
motion. 


8. Entire normal working load car- 
ried on 6° angle at root of thread. 


9. Stronger in both tension and 








THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, O. 





3. Does not require selective fits. 
4. Seals positively and in many 
cases obviates need for blind 
tapping and adding bosses. 

5. Has much higher fatigue limit 
than ordinary threads. 





torsion than ordinary American 
National threads. 


10. Re-usable and on any re- 
application one additional quarter 
turn brings the torque back to its 
original installation value. 


Write for samples and full information 
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W aen you use C-F Sheet Lifters to load, loaded or 
carry and unload loose or bundled sheets 
in and out of storage, you keep no machine 
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load, have a tong action that grips loads 
tightly, preventing stock slippage or sag. 
yet design features such as wide bearing 
surfaces give full protection to stock edges. Bulletin — just off the 


operator away from sides—stock can be Chicago 23, Ill. 








TY spain ats One way many plants are hastening the 


aul ant eer switch from wartime to peacetime pro- 
qeat>- 


duction is to let Fairfield handle their gear 
production problems. Fairfield provides for them, 
and will provide for you, fast production of all kinds 
of gears, differentials, splined shafts and allied items. 
At Fairfield there are the finest machines, 
enough of them for almost any production run, 
skilled machinists and an experienced engineering 
staff to relieve you of worry of producing these vital 
component parts. If yours is a gear problem, write 
to Fairfield for information. Ask for the illustrated 
brochure describing Fairfield’s manufacturing 
facilities. There’s no obligation. 


FAIRFIELD MANUFACTURING COMPANY 
319 S. Earl Avenue, Lafayette, Ind. 


FAIRFIELL 
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with resulting savings in storage room. 


or operator idle, waiting for material. Jaw controlling mechanism provides infinite 

adjustments from minimum to maximum 
C-F Lifters provide a faster, safer and widths. Control is fast, positive. C-F Lift- 
more economical method of handling sheet ers have standard and optional equip- 
stock because they carry more sheets per ment that will exactly meet any materials 


handling requirement you may have. Lift- 
ers are available in capacities from 2 to 
60 tons or larger, in standard or semi- 
special designs. Write for new Sheet Lifter 
press. CULLEN- 
One man end or remote cab control keeps FRIESTEDT CO., 1322 S. 





close quarters 


Kilbourn Ave., 
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mittent. Careful inspection is often 
essential. Despite the fact that some 
types of incentive are more complicated 
they may have special advantages 
which makes them suitable under cer- 
tain conditions. It is possible to sell 
them to workers, but care must be 
taken at all times to see that the indi- 
vidual worker understands the basis of 
pay, and can therefore relate it to his 
effort. 

There are many variations of the 
individual incentive systems and here 
are some types in wide use: 

1. Production of selective incentives: 
These remunerate workers for pro- 
ducing above a certain standard. The 
Taylor Differential piece rate plan is 
one of the best known of this type. Two 
piece rates are provided, one for su- 
perior performance and the other for 
subnormal performance. Detailed tim- 
ing of each step is necessary. 

2. Time-saving incentives: Such in- 
centives are based on the amount of 
time saved by employes in producing 
a complete unit. 

The Halsey-Rowan gain-sharing plan 
falls under this category. It provides 
for an hourly rate as well as a pre- 
mium piece rate. Employes who pro- 
duce at or below the standard output 
receive a2 minimum weekly wage. More 
proficient workers are compensated for 
time saved at from 30 per cent to 50 
per cent of the payment for time taken. 
Past performance can sometimes be 
substituted for scientific time studies. 

The Standard-Hour plan is more 
flexible and compensates employes in 
full for time saved. A guaranteed 
hourly or weekly rate is previded, and 
over and above that amount the em- 
ploye is credited with the number of 
standard hours that his output repre- 
sents. This plan is particularly suit- 
able in processes where the employe is 
called upon to shift from one task to 
another. The Gantt Task and Bonus 
System depends upon the accurate 
selection of a standard that is some- 
what above normal production. Those 
unable to come up to the standard are 
paid only straight time rates, while su- 
perior workers are compensated fully 
at regular piece rates plus a 20 per 
cent premium on such rates. This pro- 
vides a sharp differentiation between 
better and inferior workers. The plan 
easily lends itself for use as a foreman 
incentive system. 

Other plans similar to the Gantt are 
the Baum Differential Plan and the 
Diemer Bonus and Premium Plan. 

3. Interdepartmental Incentives: 
Such plans are geared to operate con- 
tinuously regardless of employe trans- 
fers. The time required to do each job 
in the factory is determined by time 
studies. 

The Bedaux Plan and Haynes-Manit 
Plan fall under this category. Under 
the Bedeaux plan, a point is allotted 
for each minute of the time required to 
do the job. An 8-hour day is figured 
as 980 points. The number of stand- 
ard points allowed for each job is 


(Turn to page 78, please) 
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THE CASE OF THE CHUCKING MACHINE 
YEARS AHEAD OF ITS TIME 


The New Britain Model 49 Four Spindle Automatic Chucking Machine was designed before 
the introduction of negative rake turning. Yet the standard model was used without mod- 
ification on the first mass production job using negative rake tooling ... cutting ball bear- 
ing races in S. A. E. 52100 steel at the rate of 450 to 720 S.F.M. on the outside diameter, 
several times faster than conventional turning permits. The end working tool feed advance 
is.012 per rev. and the cross arm tools .005 per rev. These forgings weighed 15.13 oz. 
before machining and weighed 8.91 oz. after machining, 6.22 oz. removed in 10 seconds. 

This and other typical Model 49 jobs shown at the right indicate the versatility of New 
britain Automatics, and the advantage of choosing machines that are years ahead of their 
lime in engineering features. 


"Variable chucking pressures, operating Swinging type forming arms. 
automatically and instantly adjustable. Wide open end construction 
* Electrically controlled, mechanically 


’ : Automatic spindle carrier lifting mechanism. 
operated automatic safety devices. 


' Hydraulically operated chucking mech- Positive drive synchro-mesh spindle clutches. 


anism. Automatic spindle carrier clamping device. 


For more, better parts per hour this year and 
years from now, it pays to pick New Britain. 


_NEW BRITAIN E 


THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN, CONNECTICUT 
NEW BRITAIN-GRIDLEY MACHINE DIVISION 








shown on the individual employe’s work 
ticket. The value of each point is the 
hourly rate divided by 60. Under this 
plan, 75 per cent of the savings go to 
labor. 

In calculating daily incentive earn- 
ings, the number of points allowed for 
each job completed is totaled. From 
this total, the number of points in the 
standard 8-hour day is deducted. The 
resultant figure is multiplied by the 
minute pay value of the employe’s 
points. 

Measured Day Work Plan also falls 
under this category. The employe is 
paid a pre-established amount per 


duction standard management has set 
for the job. Merit rating is injected 
into this plan, since the worker is paid 
not only on quantity of output, but on 
quality of work, his dependability on 
the job, and his versatility in handling 
a variety of tasks. 

All of the above plans have features 
that have strongly recommended them 
to individual employers. They have 
been made to work successfully. Yet 
all have pitfalls into which the plan 
can be plunged. Some encounter more 
opposition from workers at the outset. 
Some will work smoothly in one plant, 
and will bog down hopelessly in an- 





hour if he attains the minimum pro- cther. That is why each incentive plan 
© as * ” ; e & 7 a ® a ° “= 2 
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of large diam- 
eter Strom Balls 


before packaging 





When you specify Strom Balls you are 

sure of getting balls with the highest obtainable degree of finish, 
sphericity, precision—balls that give the very highest quality of 
service in any bearing equipment. This high degree of perfection is 
the result of Strom’s concentration for a quarter of a century on 
metal balls exclusively and the perfection of the processes and 
workmanship necessary to produce them. Strom Steel Ball Company, 
1850 South 54th Avenue, Cicero 50, Illinois. 


Sirot]] BALLS Serve Industry 


Largest Independent and Exclusive Metal Ball Manufacturer 
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must be selected and tailored to fit the 
individual plant’s manufacturing and 
personnel problems. 

It is not always easy to predict from 
what source trouble will arise, al- 
though the management engineer, who 
has established dozens of plans, will 
have a wealth of experience to draw 
upon in avoiding problems which have 
unexpectedly developed in recent years, 
Establishment of thé selected plan js 
relatively easy; it is the administration 
of it, the adaption of it to fit individual 
work problems that requires unremit- 
ting attention and effort on the part of 
the employer. Here are some typical 
plans in the automotive industry: 

Company A: This plant makes auto 
parts and uses a plan which is a com- 
bination of straight piece work and 
group bonus. Group bonuses are par- 
ticularly applicable to assembly work, 
while machine work is paid on a piece 
work basis. A base rate is set at levels 
equal to those paid in that area. Stand- 
ards are set by time study. Payment 
is not made for parts spoiled due to 
workers’ carelessness. The soundness 
of this plan is demonstrated by the fact 
that it has been in continuous use for 
over 20 years. 

Company B: This plan ealls for 
the establishment of piece work stand- 
ards, so that average worker using 
normal effort will make a bonus of 
about 25 per cent. The company 
adopted this piece work plan after it 
had unsuccessfully tried more compli- 
cated bonus systems. 

Company C: This automobile manu- 


facturer pays group rates to assembly 


line operations. Payment is_ based 
either on number of cars assembled or 
on a straight hourly basis. If the 
group meets its quota, individual earn- 


| ings will be slightly higher than if 
| they were computed on the alternative 


hourly basis. Individual piece rates are 
evaluated on the same alternative basis. 


| This plan is calculated to assure ade- 


quate incentives for smooth and even 
production. Sharp gains in produc- 


| tivity are not sought. 


Company D: This incentive plan 1s 
based on company-wide bonuses over 
and above individual piece rates. Work- 
ers are paid the bonus at the end of 


| the year, on the basis of individual 
| piece work rate, length of service, over- 


all record, ete. The plan contributes 


to reduced absenteeism and has numer- 


ous other advantages, but it is probably 
applicable only to plants which have no 
union. 

Advertising Notes 


Following the recent announcement 


| that the Truckstell Co. will distribute 





Columbia axles for passenger cars, Ross 
Roy, Inc., of Detroit has been named to 
direct the advertising of the Columbia 
Axle Co. 

John P. Gaty, vice-president and gen- 
eral manager at Beech Aircraft Corp. 


| of Wichita, Kan., has announced the 


appointment of Erwin, Wasey & Co. as 
Beechcraft’s advertising agency. 
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To speed up production of airplane engines to Starting with a standard machine use was first 
meet wartime demands by reducing grinding made of the maximum angle at which the wheel- 
time of certain crankshaft fillets. Two operations base could be set without interfering with the 


were necessary with manual feed. 


work. This was only 4°. This small angle together 
with a formed wheel made possible plunge 





grinding of the fillet. The addition of Landis 









































4 ‘Tool hydraulic rapid infeed still further speeded 
| ; the grinding and eliminated manual feed. 
| 
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1946 


For maximum strength crankshafts of aircraft engines must have 
fillets and these had to be ground.to close tolerances. 

Landis Tool engineers were called in when a production prob- 
lem was created by the demand of the armed services for more 
airplane engines. Starting with a standard machine—modifica- 
tions were made that cut grinding time in half with a resulting 
increase in crankshaft production. 

Your grinding problem may involve larger or smaller parts, 
but you can depend on the simplest and lowest cost solution. 
Our engineers are available to help you solve your ending 


problems—call on them. 
a) a 
WAYNESBORO, PA 
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Where a power tool is desired, the 
only restriction applying is that the 
motive power used must have a means 
of being brought to an abrupt stop 
when the stud has been brought to the 
proper depth. The T-handle, ratchet, 
or power tools are made in standard 
sizes from 3/16 in. to 1 in. inclusive— 
larger sizes on request. 


A FRESH AIR, safety welding booth is 
being planned for future production 
by the Hobart Brothers Co., Hobart 


New Production Equipment 


(Continued from page 43) 


Square, Troy, Ohio. The booth will be 
9% ft. wide, 9% ft. deep and 7 ft. 


high. It is to be constructed of fabri- 
cated panels of 16 ga. sheet steel 
formed with companion flanges, 


punched on 12-in. centers for bolting 
assembly. This type construction is 
said to make it easy to disassemble the 
unit to move to another location if de- 
sired. The door is sliding type with 
overhead track and easy running 
rollers, and measures 43 in. wide by 78 
in. high. 










































WHY 
TUTHILL 
SPRINGS 

CAN 

“TAKE IT" 
ON TOUGH 
JOBS 





Titan-Kirkland combination 
stud driver. 


The heavy duty exhaust fan draws 
in air through an opening in the top, 
down past the operator to pick up 
welding fumes and heat, and then ex- 
pells it to the outside of the building. 

(Turn to page 85, please) 








Tool and Work Stand 
ONLY the dependable, low-cost service rendered could be more 


convincing proof of TUTHILL Quality than this Tandem Axle Unit 
built by THORNTON Tandem Co. and equipped with TUTHILL 
Alloy Steel Springs. 


A successful unit for heavy loads over rough terrain and for heavy 
loads over concrete highways at high speed. Inspected, tested, 
heat-treated, TUTHILL insures stay-ability under all road and load 


conditions. 


TUTHILL makes Leaf Springs in standard and special 
types. Submit your Springs problems to our engineers. 


TUTHIL 


WE 
RECOMMEND 





760 W. POLK STREET 
CHICAGO 7, ILL. 


SPRING 
COMPANY 





Made with heavy gage steel shelves 
and heavy angle iron legs, these 
tool and work stands fill many re- 
quirements such as parts and tool 









TUTHILL 










FOR 
QUALITY 


tj 


é containers and transporters, tool 
re el oe and work stands in conjunction 
=|. ae with operating equipment, assem- 
a bly line parts containers, carrying 
portable inspection equipment on 
assembly lines or stock pickup and 
transportation. They are finished 
in olive green baked enamel. The 
new stands are 30 in. long and 18 
in. wide. When furnished with 
casters their height is 33% in. and 
without casters they are 30 in. high. 
Manufactured by Bay Ine., 1553 
Indiana Ave.. Philadelphia 32, Pa. 


re 














Quality Leaf Springs for Sixty-six Years 
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Hobart fresh air safety welding 














booth. a 
In this manner, this booth serves a 
double purpose in providing fresh air | 
and comfort to the welding operator, ny =) ora — = 
and at the same time protects fellow- po = 








workers in other parts of the plant 
from eye burn and welding fumes. 











UTOMATIC TRANSPORTATION CO., 149 = i 
W. 87th St., Chicago 20, IIl., offers Wane 
a new material handling unit, the 
Transtacker, which does the work of a 
fork-lift or high-lift platform truck 
where weight, size, speed or cost make 








In only a few seconds—clean and dry. 
That’s the secret of the success and 


aws the larger unit impractical. universal acclaim of Blakeslee Solvent 
top, Shown in the illustration is the 

up platform model, for use with skid plat- Vapor Degreasers. A patented and 
_ex- forms, one of four Transtackers avail- entirely different cleaning process for 
jing. able. The other three models are fork 


models built for all types of pallets. metal parts and alloys giving 100% 
The platform model will handle loads 
up to 4,000 lb. and will raise them 68 


in. Weight of this model is only 1,900 


grease-free surfaces. In cutting clean- 
ing time as much as 90%, even pores, 








Ib. ; cracks, seams and massed parts come 
The Transtacker’s lift mechanism is hse for Fo free booklet h h th h 

omg to have all the advantages of regu- the’ dak Gee as through thoroughly clean and grease- 
ar lift trucks. It features a new hy- amazing degreasing i i 

mee ven a phevit deb ig! Dees taf Pt tobe free. This. means tremendous savings 

draulic system and the same oversized Degreaser to answer your 2 d : 

pump and motor. It is built on the | specific needs. in production costs. 


(Turn to page 86, please) 
















Leonard-Douglas Bendmaster 


BLAKESLEE 


Soent Vapov DEGRERSEE* 
Metal 


WASHERS 


DQ 


G.S. BLAKESLEE & CO., CICERO STATION, CHICAGO 50, ILL. 


“STANDARD ) 
: ano 
SPECIALS 


| 3 
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NEW YORK, N. Y. TORONTO, ONT. 

" Be ALUMINUM STAMPINGS 
ese 
vt : : : . 100% Capacity available for Stamped 

1 This new model, with a capacity of D Al Pp ° Hick 
soe 3% in. to 1% in. ferrous or non- With and Drawn Aluminum Parts g 
_— ferrous tubing. is hydraulically op- Speed Production * Complete En- 
_ erated. From one to 10 bends may - : . 
ne be made in a single length of tub- 10% gineering Service and Tool Making 
er ing with only one setting. The unit Facilities + Delivery Schedules Met. 
ad is designed for any production Buy 
he bending operations requiring mul- Estimates promptly furnished 
18 tiple bends per tube and duplicate Bonds 
= Parts such as automotive and air- 
= craft tubing. Manufactured by | AMERICAN METAL WORKS, INC. 
a Leonard Precision Products Co.. | 1539 Indiana Avenue, Philadelphia 32, Pa. 
9 1100 Larsen Ave., Garden Grove. | 
Po. Calif. 
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which MEANS MORE to YOU: 










mS Microinch 
Finish” 

































| The Transtacker 


| chassis and drive unit of the Trans- 
porter, Automatic’s motorized hand 
truck. It features the Transporter’s 
finger-tip control which enables the 
operator to regulate direction, speed, 
lift and brake all with one hand. 


NEW vertical boring machine for 

precision rough and finish boring 
of large cylinders up to 40 in. in length 
and 6 in. to 8 in. in diameter is an- 
nounced by Giern & Anholtt Tool Co., 
1319 Mt. Elliott Avenue, Detroit 7, 
Pictured above: Type KA Tracer and Mich. 
Type A Piloting Fixture measuring The machine, identified as the TR 
surface of valve stem. model, is said to offer extreme rigidity 
and accuracy with the spindle piloted 
directly above the work in a Gatco 








ANY MANUFACTURER knows how many arguments have been started by speci- | sealed rotary bushing. It is equipped 
fying surface finishes in terms of “smooth machined . . . free from tool | to bore cast iron, steel or non-ferrous 
marks...” and similar vague designations. (Turn to page 88, please) 


These arguments have been laid to rest in metal-working plants all over the 
world through use of the Profilometer. With the Profilometer, finishes are 
specified and described in microinches (millionths of an inch) of average rough- 
ness. Surfaces can then be measured with the Profilometer for comparison with 
specifications—there is no room for argument. 

The Profilometer measurement does not depend on the ‘‘shininess,” curvature, 
or lay, of the surface, on the mood of the inspector, or on any of the many 
variables encountered in visual or tactual comparison of surfaces. 

The Profilometer is a shop tool—rugged, durable, easy to operate. Any 
machine operator can take a measurement in a few seconds. Elaborate setups 
are unnecessary. 

Do arguments on surface finish still arise in your plant? Our representative 
would be glad to call to demonstrate the Profilometer and to discuss the ways in 
which it can improve the quality and increase the efficiency of production. 
Catalog on request. 














Profilometer is the trademark registered with 
the U. S. Patent Office indicating Physicists 
Research Company’s brand of surface- 
roughness gaging equipment. 


PHYSICISTS RESEARCH COMPANY 





i 
} 
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Giern & Anholtt boring machine 


yo ee a OC 
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High speed steel cutter combining 
boring, counterboring, chamfer- 
ing, and facing operations. 


Tungsten carbide tipped tool 
facing, boring, cutting radii, and 
chamfering 23 and 45° angles. 


‘ans- 
hand 
‘ter’s 

the 


Inserted blade cutter for counter- 
boring, boring, and cutting radii 
in aluminum cylinder head. 


Cutting Tool ' 
Engineering 


To do production work on metal parts economically 
these multi-operation tools are an unequalled help. 
By combining several operations they are faster, by 
insuring perfect concentricity between diameters 
they hold consistently to close tolerances. 

Designed with either inserted blades or flutes inde- 
pendent of each other and carefully proportioned, 
the length of each cutting edge is easily maintained. 
GaIRING’s Cutting Tool Engineering developed the 
tools of which examples are shown here. If you too 
can use our services get acquainted. Write for our 
condensed catalog or our comprehensive catalog 
which gives complete descriptions of all our products. 


THE GAIRING TOOL COMPANY, Detroit 32, Michigan 


| 
ine 


MANUFACTURERS OF STANDARD AND OF SPECIAL PRODUCTION CUTTING TOOLS 
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FELT PARTS CUT TO 


YIZELLZ 


SPECIFICATIONS 





Skilled operators and Booth-designed 
machinery combine to give you the 
utmost in accuracy of die-cut mechani- 
cal felt parts. Specifications are ad- 
hered to precisely. No deviations in 
size or thickness... the last felt part 
in any one lot is an exact duplicate of 
the first. 

Prompt deliveries are routine at 
Booth and your order, small or large, 
receives interested attention. 

APPLICATION CHART AND 
SAMPLE KIT... contains swatches 
of S.A.E. felt types, with specifi- 


cation tables. Write for it. (No 
sales follow-up.) 


THE BOOTH FELT COMPANY 


481 19th Street Brooklyn 15, N. Y. 
737 Sherman Street Chicago 5, III. 







TRADE MARK 


PRECISION CUT 
FELT PARTS 


tubes using a multiple blade boring 


| cutter. 


The Model TR is completely hydrau- 
lically operated and has a feed on 8-in. 
ID tubing of 4 in, per minute in rough- 
ing and 4% in. to 5 in. in finishing. The 
power requirement on the operation is 
approximately 10 hp. 


NEW inserted-tooth carbide cutter, 

with blades interchangeable for 
any type of milling job, is being intro- 
duced by the Wendt-Sonis Co., Han- 
nibal, Mo. The cutter is said by the 
manufacturer to require less power 
than ordinary cutters. It is readily 
adaptable to standard machinery. 





Wendt-Sonis inserted-tooth carbide 


cutter 


The new cutter has an added safety 
feature in the special type wedge which 
prevents blades from slipping out while 
in operation. When blades need sharp- 
ening, they may be easily removed 
from the cutter body and ground on an 


ordinary bench grinder. No special 
equipment is required. 
NESAY TOOL CO., 2240 Sepulveda 


Blvd., Los Angeles, Calif., has de- 
veloped a new drill that is said to cut 


through intensely hard or very soft 
metals with equal facility. It readily 
drills through steel hardened to 68 


Rockwell C, harder than file steel. 
The new tool is designed for preci- 
sion drilling and reaming to extremely 





Enesay drill 


close tolerances. The Enesay drill 
makes possible the salvage of steel 
parts after hardening, if errors or de- 
sign changes have been made. 

The drill is constructed of a new 
alloy which makes possible the pene- 
tration of hardened steel without im- 
pairing the metallurgical properties of 
the metal. Only the metal removed 
during drilling is softened, the sur- 
rounding metal remaining unaffected. 
The tensile strength of the drill is more 
than 45,000 psi. 
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~ Check THE CITY OF 
Houston, (Texas 


Today, all of Houston's portable water sup- 
ply—millions of gallons daily—is supplied 
by Layne Wells and Pumps. More than 250 
complete Layne Well Water units are serv- 
ing the city and such places as Hotels, 
Theatres, Laundries, Packing Houses, Ice 
Plants, Rice Mills, Steel Companies, Iron 
Works, Cement Plants, Ship Building Yards, 
Bottling Plants, Light & Power Services, Oil 
Field Tool Factories, Paper Mills, Pipe Line 
Companies, Oil Refineries, Cold Storage 
Plants, Chemical Plants and Breweries. Such 
outstanding preference is an exceptionally 
fine tribute to Layne's skill in building high 
efficiency wells and pumps. 

Behind Layne Well Water Systems are 
sevently years of engineering research and 
practical experience. These Systems embody 
basic Layne developed and patented fea- 
tures which cannot be duplicated by others. 
Such exclusive and thoroughly proven su- 
periority has made the name Layne world 
famous. 

For the latest catalogs and _ bulletins, 
address Layne & Bowler, Inc., General Of- 
fices, Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 to 16,000 gallons of 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 


Layne-Arkansas Co., 
Layne-Atlantic Co., Norfolk, 
Layne-Central Co.. Memphis, Tenn. * 
Layne-Northern Co., Mishawaka, Ind. * Layne- 
Louisiana Co., Lake Charles, La. * Louisiana 
Well Co., Monroe, La. * Layne-New York Co., 
New York City * Layne-Northwest Co., Mil 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 

wayne-Texas Co., Houston, Texas * Layne 
Western Co., Kansas City. Mo. * Layne-Western 
Interna- 
Ontario, 
5 A., 


AFFILIATED COMPANIES: 
Stuttgart, Ark. * 
Va. *® 


Co. of Minnesota, Minneapolis, Minn. * 
p London, 
Hispano Americana, 


tional Water Supply Lt 
Canada * Layne 
Mexico, D. F. 





WELL WATER SYSTEMS 
| VERTICAL TURBINE PUMPS 





